ere ms 


Occupational Illness and Injury Data in 
Agriculture; Second Annual Report 
Utah Biomedical Test Lab. 
Salt Lake City 
Prepared for 
National Inst. for Occupational 
Safety and Health, Cincinnati, OH 
Mar 76 
CET SE ToL AE OE LO OUT Ee CE OE TEE Tt 


National Technical information Service 


iG 


« 
e 
. 
ee b 
oe 
oe 
es 
ey 
aN 


PB82-166901 
>. SEL SE as aN TT 
y GP 
rs 
3 
bi 
ve 
2, 
’ 
2 - eps , = - 


Cre Soe By E 
boars eta 


aca 


v 


DEIR SG Nae 


sna Ses SARE Oy ; 7 
, 5 oh ie YF i Stok Mek Sage Cbs a4 
% Af *s Ue! gh 


Rey BP ree eas eek, 
Sad PA peeked Se aS: 
‘Te es res COT Fe Py Panes : 


166901 


PB82 


« 


errs 
* Noire eee. 


{eMeang 


pons Bp 
Sgt es oe 
a ey tay 


ar Mere Veta 


x BSN a0 eo * ‘ 
; Stig ent te a aye 
S eFibcteb tn wCALP are Meas SS 


TARA oye 


“Or tr ey 8 


ESS 


UAL REPORT 
AL ILLN 
ATA 
TURE 

905 


Ni 


' 
a 


PATIO 


Bp Tey ats a 
BRN Oy 


a 2 

Nn 

P=) et 
cm Ww oH 

MEE os “YN oO 

wat ea 

1 3 

a 


u 
N 
TR 


SPRINGFIELD, VA 22161 


AND I 
I 


US. DEPARTMENT OF COMMERCE 


SECGND AN 


ON OCC 
INFORMATION SERVICE 


NATIONAL TECHNICAL 


REPRODUCED BY 


Fo toask Se i Pode : : 7 , 
et . Te D. } 1 MT alt on. % x -t & REGS re 


Sm 


yay 


his 


toh Sy } 


pes 


o> 


eA HT SO 


oo gt 5 
Toh, 
s 


. ba a Pat ; ae .c § ; FN Goat ae “ Ae HP's ( {yeh sp Woes hg ’ “% ” ie en Ae ses ; te aye S 4 : : “ O2.% of ‘s “i 
booce ; . bi “i - 4. 5 B ichatt i oe by a 3 Mp , J ee, + ce seks . , ¢ ¥ 


ig . id ¥ . , 
' PP I Ne Tet OME ry Stet t 


Sable ros ic 


' 


t< o 


¥ 7’ 
. 


ala IU, "a ek 7 
iN x : _ =a 
: 7 ' a ae if ven 

; ' : ) hele 


» 2 
T| ap a 
tee ens | 


ey 


ww 
a iz P > 
_ = e 
i. 
i - i it 
4 — 
e 
t- / 
. 


eet te mee te ek ct lt lll. tl th. stele lt Ol Ct 
. ‘ 


prion DATA 1, Report No. 2. 3. Recipient's Accession No. 
NA L392 SéALO 


4. Title and Subtitle « Repors Date 
Second Annual Report: March 1976 


*in Agriculture ee i 
NA 054159 


8. Performing Organization Rept. 


On Occupational Illness and Injury Data 


ye Author(s) 


J.A. Burkart, N.F. deGroot, L.B. Wolfenson No.NA 
%. Performing Organization Name and Address . 


10. Project/Task/Work Unit No. 
NA 


Utah Biomedical Test Laboratory V1. Contract/Grant No. 


University of Utah Research Institute 
Wakara Way Salt Lake City, Utah 099-74-110 

12, Sponsoring Organization Name and Address 13. Type of Report & Period. 
NIOSH | Covered 
4676 Columbia Parkway Peres 
Cincinnati, Ohio 45226 14, 


NA 
1S. Supplementary Notes 


16. Abstracts ; 

Workers compensation case records from 17 states and Puerto Rico and the Farm Accident 
Survey for 21 states were reviewed to assess safety and health problems in agriculture. 
The records were analyzed to identify predominant causes of injury and illness on a year 
basis. Data iimitations of the workmen's compensation files included: incomplete 
geographical coverage, lack of ‘case record detail, coding incompatibility, underreportin 
and reporting errors. The most common cause of accidents was working surfaces, followed 
by vehicles, tools, and animals. The National Data Collection System was developed to 
provide an effective and efficient link between collected data and users' needs. 


17. Key Words and Document Analysis. 170, Descriptors 


NIOSH—-Publications, NIOSH-Contract, Contract-99-74-110, Agricultural-production, 
Agricultural-workers, Data-collection, Statistical-analysis, Machinery, Occupational- 
safety-programs, Occupational-health-programs, Safety-research, Accident-investigations, 
Accident-statistics 


17b. Identifiers/Open-Ended Terms 


17¢. COSATI Field/Group 


119.. Security Class (This 21, No. of Pages 


Report) 


18, Availability Statement 


201 
22. Price 


eo Sue le 
» Security Class (7 


Page y 
SINCLASSIFIED 
FORM NTIS-35 (REV. 10-73) ENDOASED BY ANSI AND UNESCO. THIS FORM MAY BE REPRODUCED USCOMM-OC 8268-P7 


Available to the public i 


on ——< 
ae eee ee 


ll SE LD 
7) ge, A 


é Ld 
Satie 


fee on oem ig 
7 — Te = og _" 7 7 


— 


ee 


-ninetead 
ie igi sl t¥s 
a 


BF , 25° tuo) -haae 
pRelicol io ae 
ni Toed-ionolade 


% : iy pp 
—_) 4 
’ 
s : 
L? ey i ‘ 
a4 
\ { 
5 
‘ 
. a 5 “ — pein, _ ” —— 7 
, <. Grete. ee is 
t - >, - 
a - ed bide. tote 
: a 
el > == « - =o 
+o 


This report was prepared under 
Contract CDC-99-74-110 
for 
U. S. Department of Health, Education, and Welfare 
Pudlic Health Service 
Center for Disease Control 
National Institute for Occupational Safety and Health 
by 
Utah Biomedical Test Laboratory 


SECOND ANNUAL KEPORT 
ON OCCUPATIONAL ILLNESS 
AND INJURY DATA 

IN AGRICULTURE 

) 

ea TR 201-005 
March 1976 


by 


John A. Burkart, Ph.D. 
Norman F. deGroot 


Lewis B. Wolfenson, Ph.D. 


ICS 


COMMUNITY HEALT4A vane 
47/7. (First Flaor, St. Marks Read, 
Bangalore - 56) VOT. 


TABLE OF CONTENTS 


Abstract . P F ii 
Introduction .. : : 2] 
Data Collection. P 5 
Workers Compensation Case Data. 2 3 

Farm Accident Survey. 3 

Data Analysis. oe «spa 9 
Descriptions... . yes A 9 
Worker's Compensation Data Limitations. ‘ 9 

1. Incomplete Geographical Coverage . i 10 

2. Lack of Case Record Detail. . 10 

3. Coding Incompatability .... : 10 

Seen Reporting. . 4°. Beas 11 

*. Seas EITTOrs: ; °.: 24 sees 11 
California’... ae 13 
Accident and Employment Data. iS 
California Illness Data Analvsis. 14 
California ead Data pte hale: - : : 54 

New Jersey . ° 81 
Accident and Employment Data. 81 

New Jersey Data Analysis. 82 

New York . 95 
Accident and. Employment Data. nears : 95 

New YOrm race analysis. . . « = ees 96 

ONid) . wes es st 111 
Accident and Employment Data. ' 111 

Ohio Data apes < ee ie ee 4 112 
Puerto Rico. . . L2S 
Accident and. Employment Data. 125 
Puerto Rico Data Analysis . 126 
Tennessee. . 139 
Accident and Emp loyn ent Data. ‘ 139 
Tennessee Accident Data Analysis. P $ 140 
Tennessee Fatal Accident Data Analysis. 148 
Tennessee Notifiable Disease Data Analysis. ie 
Vermont. 157 
Accident and Employment Data. iss 
Vermont Data Analysis . 158 
Summary of Data Analysis . 169 
Computer System Development. is 
Introduction. , 175 
Interactive Data Base atid Programs. 175 

1. Requirements . 175 

2. Design. ‘ 178 

3s Implementation ‘ 178 

Tave Data Base. . 181 
"2. Requirements . 181 

2. Design. ° ‘ei 

3. System Implementation “and Development “Status ‘+ 5 be ee 


ee er rr rn LE gn a STEWED 


setexiark 


“arm 8 


at 


a 
® 


9 


SOS —_— 


— — 


Table of Contents (Continued) 


Computer System Development (Continued) 
Statistics Analysis re om 
System Evaluation. . » a> go ine # ce! «eee 
WC Agricultural Data’ Collection Activity. 
Interactive Data Base ......«-s 
Tape Data Base. ; = ° 
National Safety Council Farm Accident Survey Punched 
COVGeMOCOTGSixs s+ se js ES xe os to) 0 ve 
Data Analysis and Reporting o (SPOR eeoaer so ob Hate 
Occupationally Coded Hospital Discharge Records oes etheente 
Rupeeeereere Clini Cal Datacnks oo coms ees find colo e aur 
eg  )  e 


TABLES 
1. Worker's Compensation Case Data. Collection Status . 
Z. National Safety Council Farm Accident Survey Schedule 
3. Hazards Causing Agricultural Illnesses in California, 
Tabulated by Year -- All Lost Time Illness 


Occurrences. . m 
4. Agricultural Illnesses. in 1 California, Tabulated by 
Year -- All Lost Time Illness Occurrences... 
S. Hazards Causing Agricultural Illnesses in California, 
Tabulated by Year -- Occurrences with 15 or More 
Days Lost fime... . are 5 oe é 
6. Agricultural Illnesses in California, Tabulated by. 
Year -- Occurrences with 15 or More Days Lost Time. 
7. California Illness Case Data Tabulations. a eg hue eco 
Demo soes.on of Variables. . Cine eye 6 ce ie 
Index to Tabulations... . pavers ae 
8. California Injury Case Data Tabulations pae-~ th enn eee 
Deseripaion of Variables. .. «isu > 
Index to Tabulations... . PRs sess -0 +0 


9. New Jersev Case Data Tabulations: At ae 
Deperepeson- Of Variables sf tgimiees -s 6c co tie 


Index to Tabulations. ... a ee ae 

10. New York Case Data Tabulations. lw ss ee ee 
Déescreprson of Variables. . Sg7015 « 6 5 e+ ew tke 
[eaee ce Taptlations...« « » sieess ec 6 « 


ll Ohio Case Data Tabulations. . 
Description of Variables. .... 
index to Tabulations. . « = & #2 
12. Puerto Rico Case Data Tabulations . 
Description of Variables. 
Index to Tabulations. 


iv 


‘ ® .*- 


« a es @ » 


é - Jjemel satu: i Ly er: 


a ii a a Adib, de, dn ot odd, 


Table of Contents (Contimicd) 


Tables (continued) 


15. 


Tennessee Accident Case Data Tabulations. ... 
Description of Variables. .....662e06-. 
Index to Tabulations. ....+4+e+¢-6 

Tennessee Fatal Accident Case Data Tabulations. 


Index to Tabulations. ....4-e66- 


Tennessee Disease Case Data Tabulations 
Index to Tatuiations. ....4+24e+e¢-e 
Vermont Case Data Tabulations ..... 
Description of Variables. ...... 
Index to Tabulations. ....4.+4+2+6-e 


Ranking of Predominant Accident Ceuses by 


* 


7 


Lost Time Accident Rates by St2z-e.... 
Reportable Illness Rates by State... . 
Fatality Rates by State .....24646-. 


Yonthly Illness Rates, California 1972-1975 


* 
- 


ad 


* * * 


* 
* 
* 


* 


* 


* 
* 
* 


* 


* 


id 


* * * 


State . 


* 


* 


Monthly Injury Rates, California 1972-1975. 


Interactive Data Base. 
Interactive Data Base. 
Interactive Data Base. 


Tape 
Tape 
Tape 
Tape 
Tape 
Tape 
Data 
Tape 
Data 


Data 
Data 
Data 
Data 
Data 
Data 
Base 
Data 
Base 


Base. System Overview. ... 
Base. Functional Hierarchy.. 


Base Structuve. ..-+.s. i” 
Base Structure. .... rg ats 
Base Structure. .2++<¢ee¢-e 
Deo 6 +6 + 0 6 » 8 eee 
Deemetare «+ 6 2 «+ 6 eee 5 


Base Validation Progris Logic 
Validation Progras Str«cttre. 


System Overview.. 
Functional Hierarchy. 
System Flow Chart.. 


* 
* 
> 
* 


* 


* 


* 


* 


— 


ad 


PI PRD 2 nO 


. . . .* . . . >. 
. . . . . . . . 


* . . . . . * . . 


* * . 
. . . . . . . * . . . . . 


. 
. 
*. 
* 
. 
. 


e262 Ft -2. ee 


PMO EL PEE ET FO *¥a 


141 


* « 


rm | AP 


° 
( 4 
» 
- * 
en 
ee 
- - 


 «@ 

¢ «a 
« ‘ 
« ‘ 
> ¥ ' 
a 
a4 

i 

V4 


mee 3 
« - _) jPaekt 


i 


i Wits 


fT) 


| i 


ABSTRACT 


This report presents statistical information about illness and injury 
cases related to agriculttral occupations. Collection of the case data is 
described. Tabular listings and narrative summaries of analysis results are 
given for data from worker's compensation sources. The computer system for 
storing the case records and for performing statistical analysis is ex- 
plained. An evaluation of the collection, analysis, and computer pro- 
cessing elements of the agricultural case data system is included. Devel- 
opment of new data sources is discussed. 


The report was prepared as part of a continuing effort to define ill- 
ness and injury problems in agriculture. 
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INTRODUCTION 


ie Information about the occurrence of occupationally related illness and 
injury can have two uses: 


1. provide a basis for selection of research projects needed 
to aid in reducing hazards and exposures in the work place, and 
2. provide data for the design of more detailed studies focused on 
particular illnesses or injuries. 


Under contract to the National Institute for Occupational Safety and 
Health (NIOSH), the Utah Biomedical Test Laboratory (UBTL) has been conducting 
research in the field of agricultural occupational safety and health. The 
group of projects pursued under the contract is known as the ARAL Program. 


One of the projects is called the National Data Collection System, and 
this project is the subject of this annual report. 


This report describes the collection of illness.and iniury case records 
in agriculture, and presents statistical analvsis of those records. Additional 
chapters deal with the computer system development in connection with the data 
base, and with an evaluation of the current status of the National Data Collec- 
tion System. 


wid 


DATA COLLECTION 


Records of injury and illness occurrences are being collected to pernit 
MN assessment of safety and health problems in agriculture. Emphasis has 
been placed on using existing systems that report such occurrences. Data 
requested from these existing systems are records of individual cases rather 
than summary ~ ports. The case data, in punched card or magnetic-tape form, is 
used as the basis for statistical analysis by computer. Collection activity 
in connection with the two principal existing sources of agricultural case 


data is described below. 


Worker's Compensation Case Data 
ee LEE 


Worker's compensation (WC) case data is currently received fron eight 
agencies, as shown in Table 1. States represented by these agencies include 
about 25% of the hired farm workers in the U. S. and Puerto Rico. California, 
alone, accounts for 18%. A total of 129,000 records are in the data base. 
The number of records and period covered for data received from each agency 
are described in the analysis chapters of this report. 


According to the White Paper on Worker's Compensation!, a total of 15 
States were scheduled to cover their agricultural workers with WC insurance 
in the same manner as workers in other industries, beginning July 1975. All 
states identified in lable 1 are in this category with the exception of New 
York and Tennessee. Those listed states not already contributing to the data 
base were requested to provide case data records. The requests were based on 
the assumption that improved coverage of farm workers would result in addi- 
tional case records of injuries and disease. Responses to the requests are 
supmarized in the Comments column. If all states in Table 1 were included 
in the data base, 38% of the hired farm workforce would be represented., Per- 
haps more <mportant than the increased number of case records would be the 
improved geographical coverage provided by the additional states. Broader 
geographical coverage gives more inclusive information on differing kinds of 


agriculture. 


Farm Accident Survey 


An important additional source of accident data is the Farm Accident Sur- 
vey, conducted by the National Safety Council. The survey has been developed 
over a period of several years and is aimed at providing statistics and causa- 
tive information about farming accidents throughout the United States. By the 
end of 1975, a total of 21 states were to have conducted sampled surveys. 
Table 2 lists those states and presents the survey schedule through 1980. 
Notice that the entire U. S. is to be included in the survey by 1979. 
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In the survey, a rather elaborate set of multilevel questionnaires is 
used to collect accident data Suitable for an understanding of farm safety 
problems. Each Participating farn family is interviewed four times during 
the survey year. The Survey includes approximately 3% of the farms in each 
State. The information on the questionnaires is keypunched and forwarded to 
the Council. There, the cards are used to enter the information into a comou- 
ter data base. Special proprietary programs allow interactive data analvsis. 
Selected multilevel cross tabulations permit the development of statistical 
relationships between reported induries and Surrounding hazardous circumstan- 
ces. Based on the survey sample size, statistical projections of injury fre- 
. quencies and rates are made for each state and for the nation. 


_ ._ In the spirit of developing a data base that includes all available farm 
injury and illness case records, the 21 states surveyed so far have been 


Pisoni: to provide duplicate punched card sets. Cards have been received 
ron: 


California 
Illinois 
Louisiana 
Minnesota 
Ohio 
Oregon 


Because of resource limitations, no analysis of this data has yet been 
= 
performed. 


Additional discussion of the WC and Farm Accident Survey data may be 
found in the System Evaluation portion of this report. 
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DATA ANALYSIS 


Description 


The purpose of this analysis is to present reported data in such a 
manner as to identify predominant causes of injury and illness on a 
yearly basis. Each analysis was directed toward the reporting system 
of each data source, but attempts were made to summarize data as consis- 
tently as possible across data sources by manipulating coding categories 
to make them more uniform. For the most part, any interpretations or 
conclusions should be confined to the individual analyses. 


When the term ''accidents'' is used in this analysis, it refers to all 
types of reported case data. The term "accidents" is subdivided into 
"injuries" and "illnesses", with "injuries" meaning traumatic accidents, 
and "illnesses" referring to all illness and occupational disease cases. 


The analysis of each data source takes the following form. Accidents 
are summarized by accident cause in decreasing order with respect to the 
total number of reported cases. Within each accident cause, comparative 
statistical summaries are presented by year reported. Year reported is 
used rather than year of occurrence because the data is provided on that 
basis. If year of occurrence were used, then there always exists the prob- 
lem of having to wait for several more reporting periods to pick up cases 
that occurred in the period of interest. 


The statistical summaries include descriptive information such as 
number of accidents and fatalities, percent of the accidents with lost time, 
median age of workers, percent males, plus the most commonly occurring 
natures of injury, accident types, body parts affected, months of accident, 
and industry and occupation of the injured workers. 


Some accident rates were calculated using the information on worker 
coverage supplied by the data sources. Since such data was sparse, other 
rates were calculated using USDA yearly estimates of the number of agri- 
cultural workers in each state*'?)*. 


To look at specific accident causes, attention should be focused on 
the tabular results in each chapter. The accompanying text summarizes 
only general findings or highlights and presents rate calculations. 


Worker's Compensation Data Limitations 


WC data that provide the basis for the analysis presented in this 
report may be less than fully accurate or representative. The limitations 


to be considered include: 
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Incomplete geographical coverage 
Lack of case record detail 
Coding incompatability 

Under reporting 

Reporting errors 


; 1. Incomplete Geographical Coverage. Information available for 
inclusion in this report comes from only eight agencies. The majority of 
case records are from California and from Puerto Rico. -In both of these 
Jurisdictions, all agricultural workers are covered under a compulsory WC 
System. Virtually all of middle America and the South is not represented in 
the data available for this report. The great grain, cattle, dairying, cotton, 
and tobacco areas are not represented. One must conclude that the data 
presented in this report is not geographically representative. While some ad- 
ditional states should be able to begin providing data as a result of recent 
improvements in their coverage of agriculture, it appears that worker's com- 
pensation data representative of the nation as a whole is unlikely in the 
next few years. While the agriculture of California is particularly diverse, 
it has not been demonstrated that California illness and injury rates for 
occupations connected with various products are representative of the 
national experience. 


yh Lack of Case Record Detail. A particular difficulty in WC case 
records for agriculture is the lack of industry and occupational detail. 
For example, in Califcrnia, all of agriculture is included in three broad 
standard industriul classification (SIC)° coded categories: Old, 
farms; 074, spray and pest control; and 075, other agricultural services. 
Further, in Califormia, occupation shown on the Doctor's First Report of Work 
Injury is coded for machine analysis only for those instances where the 
hazard involved in the case is an agricultural chemical. If the hazard is 
not a chemical, occupation information is lost. Reasons for these deficiencies 
include a historical lack of need for the information as well as a lack of 
resources to provide additional detail. An important technical difficulty 
to be recognized is the diversity of tasks often accomplished by a single 
farm worker during a season: what is his occupation? 


3. Coding Incomatability. Because each state has developed its WC 
system to meet a particular set of circumstances, there is little common- 
ality in reporting. Although standard classification systems are usually 
used as a basis for case record coding, there are technical variations from 
state to state. These variations include the degree of classification, i.e., 
two or three digit SIC codes; special classifications to isolate certain 
hazards or crovs important in a particular state; and the assumption used to 
code missing information, i.e., when sex is not indicated, assume male. 


The result of the nonuniform coding is that summarizing data across 
state boundaries is risky at best. 
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For the present, statistical analysis is on a state-by-state basis. 
Conclusions applicable to tne national experience are thus relatively 
Subjective and can only be attempted in selected instances on the basis 
of thorough understanding of the coding problen. 


4. Under Reporting. Beyond the limitations of WC coverage of agri- 
culture, there is the likelihood of under reporting. Only those cases 
treated by a physician, judged to be of occupational cause, and officially 
reported are brought to light. Something less than all eligible cases are 
therefore available for analysis. The degree of under reporting may vary 
according to the kind of illness or injury. Special surveys designed to 
identify all eligible cases could be used to determine the degree of under 
reporting. Such surveys have not been made. 


Under reporting may. be most serious for occupationally related ill- 
ness. WC has dealt primarily with injury cases, perhaps because the occu- 
pational cause of acute injury is more easily identified than that for an 
illness. The ratio of reported injuries to illnesses varies markedly 
from state to state. This suggests that, for agriculture at least, there 
is a difference in the degree to which occupation is considered the agent 
in illness. The result is uncertainty as to how representative the number 
of reported cases really is. 


S. Reporting Errors. Focus on agricultural occupational illness is 
relatively new. Diagnostic evaluation and conclusions regarding occupa- 
tional origin are perhaps less certain than in other industries. For 
example, there is anecdotal evidence that particular symptom sets have been 
diagnosed as pesticide poisoning when, in fact, the commonly used labora- 
tory test of cholinesterase depression did not subsequently support such a 
diagnosis. Particularly where there are language or cultural barriers to 
patient-physician communication, incomplete identification of illness or 
hazardous circumstances may result in case records that are inaccurate. 
The increasing presence of a wide variety of new chemicals in the agri- 
cultural environment may also create the circumstance of increased diffi- 
culty of diagnostic precision in terms of occupational exposure. 
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CALIFORNIA 


Accident and Employment Data 


Employment Statistics* 1970 1971 1972 1973 1974 1975 
Total Farm Workers 268,000 274,000 281,000 280,000 295,000 -- 
Hired Farm Workers 197,000 204,000 211,000 215,000 251,000 -- 


Worker's Compensation Coverage 1970 Loy1 O72 1973 1974 1975 


Number of Workers Covered+ -- -- 205,000 210,000 217,000 217,000 
Type of Coverage Compulsory, all farm workers 
Accident Cases Reported 1970 1971 1972 1973 1974 1975 


Number of Injury Cases 12,449 11,881 11,697 12,739 10,394° 3,199° 
Number of Illness Cases 2,750 2,925 2,998 3,126 2,927 2,198" 


Type of Accident Cases All illnesses (40% lost time) plus all lost 
time accidents 


- USDA Statistical Reporting Service 
+ - California Employment Development Department 
a - Data for lst 9 months only. 


b - Data for April, May, June only. 
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California Illness Data Analysis 


_ Summaries of the reported variables are given by the hazard causing 
the illness and by the year reported. Data for 1975 is for the first nine 
months only. Table 7 presents a definition of variables and an indexed set 
of tabulations containing the number of illness occurrences, percent of 
cases hospitalized and with lost time, the median age of the injured 
worker, and. the percent of cases which were males. When the sex of the 
worker was unknown, it was coded as male. For agricultural chemical hazards, 
the percent of workers with a Spanish surname is also given. Also given 
are the most commonly occurring categories and corresponding number of 
cases for illness type, month of illness, and industry. For agricultural 
hazards, the occupation of the worker is also presented. 


Poison ivy, oak, and sumac caused the most illnesses (all were skin 
conditions). Other hazards causing large numbers of illness occurrences 
were insecticides, miscellaneous chemicals, organic phosphate pesticides, 
fruits and nuts, plants, fertilizers, herbicides, and vegetables. The 
highest proportion of lost time and hospitalized illnesses were from organic 
phosphate pesticides, temperature changes, halogenated hydrocarbon pesti- 
cides, carbamates, infectious agents, and environmental conditions. Or- 
ganic phosphate pesticides and carbamates affected more younger workers 
than did other hazards. Hazards affecting the most female workers were 
fruits and nuts and nonedible plants. For agricultural hazards, insec- 
ticides affected the most Spanish surnamed workers, proportionately, 
while organic phosphate pesticides and carbamates affected the least 
number of Spanish surnamed workers, proportionately. 


When agricultural chemicals were involved, agricultural laborers 
were the most numerous group suffering illnesses. Sprayers and drivers 
also experienced large numbers of illnesses. The industry most involved 
was the farm. Skin conditions were the most prevalent illness tyre, 
followed by eye conditions and systemic effects of toxic materials. May 
through August was the period when most of the illi.esses occurred. 


There were no dramatic increases in illnesses for any hazard in 1974 
or 1975 but illnesses caused by agricultural sulfur increased slightly. 
There have been minor decreases in 1974 and 1975 over the previous years 
in the number of occurrences caused by temperature changes, halogenated 
hydrocarbon pesticides, environmental conditions, carbamates, and organic 
phosphate pesticides. 


Using USDA estimates of the number of hired workers, the following 
illness rates have been calculated: 


Year Reported iizness Rate per 1,000 Workers per Year 
1970 14.0 
1971 14.5 
1972 , 14.2 
1973 14.5 
1974 Lav 
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The illness rate for illnesses reported in 1974 was noticeably lower than 
the rates for previous years. 


Using the California Employment Development Departme it monthly esti- 
mates of the number of workers, monthly illness rates have been calculated 
from 1972 through June, 1975. Figure 1 displays the seasonal trends 
over time. Tne rates were calculated by month and year of occurrence, 

not year reported, in order to most accurately use the employment esti- 
mates. A seasonal trend in the number of illnesses might be expecte} 
but the figure shows a seasonal trend in the illness rate also. This may 
be due to an increase per worker in the hours worked or amount of exposure 
during the peak agricultural months. 


In order to investigate the most serious hazards and illnesses, 
Tables 3-4 summarize all lost time illness occurrences and Tables 5-6 
summarize all cases with lost time of 15 days or more. The occurrences 
are tabulated by hazard or illness type and year of occurrence. Pesti- 
cides and other ag chemicals account for 40% of all lost time illness 
occurrences and 45% of all lost time cases of 15 days or more lost time. 
Environmental conditions account for 6% of the lost time and 12% of the 
15 days or more lost time cases. Skin conditions and systemic effects 
account for 48% and 19% of the lost time occurrences. For lost time of 
15 days or more, the percentages change to 31% and 32% for skin condi- 
tions and systemic effects. 


Lost time illness rates for 1970 to 1974 based on USDA estimates 
of the number of hired workers are: 


Lost Time Illness Rate 


Year of Occurrence per 1,000 Workers per Year 
1970 4.9 
1971 5.0 
1972 4.8 
1973 4.7 
1974 x af 


There has been a substantial drop in the lost time illness reco in 1974. 
Preliminary calculations with data from the first half of 1975 indicate 
a 1975 rate near but slightly higher than the 1974 rate. 


Data on the amount of pesticides used in California was available 
for 1974° Data was extracted for halogenated hydrocarbons, organic 
phosphates, carbamates, and sulfur. The number of illnesses in 1974 
attributed to these hazards was used to calculate illness rates per 
million pounds of pesticides used. 


‘(Text continues on page 23.) 
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Table 3. Hazards Causing 


Agricultural Illnesses in California, Tabulated by 


year -- All Lost Time Illness Occurrences 


Hazard 


# of Illness Occurrences 


rye) 1971 1972. 197A ere. “Total 


DUSTS 


18 16 15 14 8 69 
= Inorganic Dusts 1 1 ] 3 1 7 
2. Organic Dusts 3 3 1 1 1 3 
3. Dusts, N.E.C. 14 12 ly 10 6 +: 
SS. eS eee ee 
GASES 30 23 ae Ze 16 £LS 
1. Amnmmonia 6 2 3 6 » 20 
2. Carbon Monoxide 4 4 3 1 3 15 
3. Chlorine 10 9 vi, a 4 35 
4. Illuminating, utility, natural 7 3 3 8 3 24 
5. Other, unspecified 3 5 6 2 3 19 
HALOGENATED HYDROCARBON PESTICIDES 22 25 24 18 17 106 
1. DDT, Chlordane, etc. 3 6 4 : 0 14 
Ze Ematin, Aldrin, etc. 4 2 1 0 1 8 
3. Methyl Bromide 4 7 Zz 4 10 32 
4, Other, unspecified 11 10 Ld Ly 6 $2 
ORGANIC PHOSPHATE PESTICIDES 125 135° 157 > Sie 99 603 
i. Parathion 48 43 41 Ze 32 191 
2. Systox 4 5 2 6 2 19 
3. Phosdrin 2 ra 18 Fi 15 66 
4. Malathion a 0 0 5 6 lz 
S. Thimet 4 6 2 1 4 15 
6. Guthion 2 3 3 1 4 13 
7. Other, unspecified 61 57 71 62 36 187 
OTHER AG CHEMICALS eee 263 265. Zane 1, woe 
1. Lead, Arsenic 4 1 2 2 2 ll 
2. Herbicides 36 38 51 34 32 191 
3. Fertilizers 53 54 45 64 45 259 
4, Fungicides 5 5 11 10 4 35 
5. Phenolic Compounds 2 4 3 4 7 20 
6. Other Pesticides 4 Fumigants 12 14 8 5 9 48 
7. Carbamates 1 24 21 27 i S84 
8. Sulfur 21 23 22 7 16 99 
9. Insecticides 107 98 101 89 86 481 
10. Other 0 2 1 ] 0 4 
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Table 3(continued). # of Illness Occurrences 


ELEMENTS, MAINLY METALS 1 1 3 5 > 15 
oS 

SOLVENTS 4 6 ll 6 12 39 
—- .. _  a ees 2o | lo ee ee 

OTHER CHEMICALS 86 50 94, “826 86 472 

I~, Acids 17 16 17 13 15 78 

2. <Alkalis 5 1 9 4 5 24 

3. Petroleum Fractions 14 15 11 20 13 73 

4. Soap, Detergent, Cleaners Y 2 10 11 7 37 

5. Medicines 2 6 3 10 0 pa | 

6. Other 41 40 44 68 46 239 

PLANT §& ANIMAL PRODUCTS 170° ~~ 166 >" 182" "385- 877 

1. Poison Ivy, O2k, Sumac 129 124 148 145 coe 689 

2. Weeds 7 4 6+ (39 4 30 

3. Shrubs, Plants, Trees 15 24 18 19 28 104 

4. Flowers 7 ) 4 6 7 335 

5. Other 2 5 6 6 2 re 

FOOD PRODUCTS acy 123 99 80 79 497 

1. Fruits & Nuts 76 13°. ae 37 Sl 285 

2. Vegetables 36 42 48 38 22 186 

3. Grain §& Feed f 4 7 5 2 5 24 

4. Other 2 1 0 0 1 4 

INFECTIOUS AGENTS 1] 4 9 15 12 51 
“(Vi Te ee 

ENVIRONMENTAL CONDITICNS 54 94 58 62 24 292 

1. Heat 38 69 32 45 12 196 

2. Cold 0 2 5 * 3 12 

3. Humidity 1 4 8 2 3 18 

4. Physical Stress 9 15 10 3 4 39 

5. Other 6 6 3 10 2 27 
> eR ee 

MISC. SUBSTANCES 2 3 3 4 9 ra 
eee 

UNKNCAN, OTHER 90 86 96 104 95 471 
re 

TOTAL: 970 1,025 1,016 1,0Ci 846 4858 


18 


sea 
ara 
— Ses 
wn tra ae is 
~ os : 
ae 


Table 4, Agricultural Illnesses in California, Tabulated by Year -- 
All Lost Time Illness Occurrences. 


# of [llness Occurrences 


INFECTIVE §& PAR‘ SITIC DISEASES 9 Z —8 15 ll 43 

1. Coccidiomycosis 3 1 4 5 5 18 

2. Other 6 1 4 8 6 25 
a ee a kl 

NERVOUS SYSTEM DISEASES mor *7L51 152 (33643) 155 9° 759 

1. Eye Conditions © 135 147 180 JSS 154 744 

2. Ear Conditions 2 1 1 3 0 7 

5. CNS, Nerve Conditions 0 3 1 3 1 8 
_—_--- Xr 

CIRCULATORY SYSTEM DISEASES 10 15 18 ll 8 62 

1. Heart, Hypertensive Diseases 10 15 17 10 7 59 

2. Arterial, Venous Diseases 0 0 1 1 1 3 

RESPIRATORY CONDITIONS 39 54 46 58 34 231 

1. Due to Non-toxic Materials S 8 15 13 10 51 

2. Due to Toxic Materials 34 46 31 45 23 i79 

DIGESTIVE CONDITIONS 4 8 16 2 4 34 

1. Due to Toxic Materials 1 6 il 1 3 22 

2. Other 3 ra 5 ) 1 12 

SKIN DISEASES 489 463 470 450 440 Lyake 

1. Contact Dermatitis, Skin 

Allergy 470 447 459 437 #429 2,242 

2. Other 19 16 11 13 11 70 
eS o. .  e 

SYSTEMIC EFFECTS I8l 201 219  2uG6 ~ 139 946 

1. Effects of Toxic Materials 132 155 158 140 105 690 

2. Chemical Burns 49 46 61 66 34 256 
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Table 4(continued). # of Illness Occurrences 


Iliness 1970 1971 1972 1973 1974 Total 
EFFECTS OF WEATHER, EXPOSURE 36 65 34 42 15 192 

1. Heat Effects 36 63 52 40 12 183 

2. Other 0 2 Z 2 3 9 
EFFECTS OF TOXIC MATERIALS 52 51 49 49 35 234 
OTHER ‘ 14 14 4 6 J 45 
Tt O45 LG: 570 1,025. 1,016 3,002 846 4,858 
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Table 9%. _Watards Causing agricultural Illnesses in California, 
Tatslated by Year -- Occurrences with 15 or Hore Days Lost Tine. 


# of iliness Occurrences 


es 1970 1971 3972 1973 1974 ‘otal 
DUSTS 1 4 9 9 1 3 
Le Sts slstieettssee 
GASES $ 9 3 2 6 s* 
ee LLE 
HALOCENATED HYDROCAREON PESTICIDES a 9 1 6 q 
ee erin Eee 
OPGASIC PHOSPHATE PESTICIDES 17 17 16 14 “4 73 
1. Parathion 3 $ 2 4 5 19 
2. Phosérin f % 3 0 1 13 
3. Other, wispecified 12 7 9 16 2 “& 
AG CHEMICALS 19 16 11 24 16 77 
1. Herbicides 1 3 9 1 Z 7 
2. Fertilizers S 6 $ 13 4 33 
3. Carbametes 6 S 1 4 3 13 
4. Insecticides 3 9G 3 > 6 7 
S. Other 1 2 2 1 1 7 
ELEMENTS, SOLVESTS.. MISC. GHEXICALS 5 1 7 4 $ 22 
PLANT @ AMISXEL PRODUCTS 3 6 2 4 3 a 
1. Poison Ivy, Osk, Sumac : 2 4 4 2 13 
2. Other Z 4 > 0 1 i2 
FOOD PRODUCTS 6 5 > i 3 20 
IMFECTIOUS ACENTS $ i — 7 S 26 
ENVIROSCENTAL CONDITIONS 16 12 ii — 3 42 
1. Heat ys 2 : i : 7 
2. Physical Stress 6 7 > : s == 
3. Other 2 > S 2 | 1S 
lI SE ae SLE a 
OTHER, Uwe S 12 il 7 1? <8 


TOT aL: 7@ 74 a7 68 63 337 
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Table 6. Agricultural Illnesses in California, Tabulated by Year -- 
Occurrences With i5 or More Days Lost Time 


ue 


# Of Illness Occurrences 


Illness 1970... I97 Ee ae ree tess . 1074 Total 
INFECTIVE AND PARASITIC DISEASES 5 i 4 6 9 25 
1. Coccidiomycosis 5 1 se 4 3 14 
2. Other 2 0 1 Z 6 ll 
ne eee eee 
NERVOUS SYSTEM DISEASES | l 4 mak 710 8 26 
1. Eve Conditions 1 5 2 9 8 25 
2. Other 0 1 i: l 0 3 
+ paar i a ee 
CIRCULATORY SYSTEM DISEASES 6 a 8 5 4 30 
tae A 
RESPIRATORY CONDITIONS - s 3 8 4 3 21 
1. Due to Non-toxic Materials 0 1 5 1 1 8 
2. Due to Toxic Materials 3 2 3 3 Zz 13 


SKIN DISEASES 24 24 25 15 ce | 109 
1. Contact Dermatitis, Skin 
Allergy 25 fat 24 13 19 102 
2. Other 1 1 1 2 2 7 
SYSTEMIC EFFECTS Ze 28 24 23 16 1135 
1. Effects of Toxic Materials Lz 23 18 16 14 88 
2. Chemical Burns 5 5 6 7 2 2a 
EFFECTS OF WEATHER AND EXPOSURE 3 3 i «cea A 1 9 
EFFECTS OF TOXIC MATERIALS 3 1 a 2 > 12 
OTHER 3 3 2 2 1 12 


TOTAL: 10-13 ae 77 68 68 KL, 
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Chemical 


Sulfur 

Organic Phosphates 
Halogenated Hydrocarbons 
Carbamates 


Million lbs. 
in 1974 


~~ &Aa A 
CO WI DO 


used 


Number of 
Illnesses 
in 1974 


Tllness Rate 
Per Million lbs. 


per year 
3.9 
24.8 
6.0 
1873 


In terms of illnesses per amount used, the organic phosphate and 
carbamate pesticides are several times more hazardous than either sulfur 
or halogenated hydrocarbon pesticides. 


tl 
uw 


ee 4 


re) WOMERE 4% x 
‘See 


. Sjergen he oh Sth Oe pee trayivee tat 
ie rusts MT ae He lctevee w 
. Bee otsbiotte es aay 


Note: 


- A A BN PC Nate tet 


Table 7. California Illness Case Data Tabulations 


A description of some of the variables used in the tabulations 
1s given below. On the next page is an index that allows the 
reader to find statistics for a particular hazard. To see all 


Statistics for a given hazard be sure to look at both pages 
shown in the index. " 


Description of Variables 


Occupation 


Sprayer - Sprayer (farm and agricultural services only) 

Picker - Picker 

Ag Laborer - Agricultural laborer, N.E.C. (includes swampers, flagmen) 

Driver - Truck driver (any industry), tractor operator, heavy equip- 
ment operator (operator engineer) 


Industry 


Farm - Agricultural production (includes labor contractor and farn 
labor associations 

Ag Service - Other agricultural services except farm labor and 
pest control 

Pest Control - Spray and pest control 


Illness Type 


Skin - Diseases of the skin and cellular tissue 

Eye - Conditions of the eye due to toxic materials (including 
chemical burns to eyes) and other eye conditions 

Systemic - Systemic effects of toxic materials (poisoning) (more 
than one system affected) 

Symptoms - Symptoms (cainting, nausea - when only one sign or symptom 
is given or reported) 

Burn - Chemical burns 

Exposure - Effects of weather, exposure and related conditions 

Respiratory - Diseases of the respiratory system due to toxic and 
nontoxic materials 

Circulatory - Diseases of the circulatory system 

Infective - Infective and parasitic diseases (hazard always primary 
infection) 
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Index to Tabulations 


Hazard 


Posson avy, Oak, Sumde oo se 
Insecticides a retour A ; m 
Miscellaneous tions cals and Suterancss : 
Organic Phosphate Pesticides . 
Fruits and Nuts. . er 
POE TONTS.. . ss « Gogeeeeeee ee s , 
(bon er... eae 
Tee. 4. ks ew le ee 
Lio a ern aire, Sr ee 
Pewemisalis . CS. Se 
Temperature. .. o ‘eso ot Gyelieamneeammns 
Agricultural Sulfur. oe ant eee aie gs ts 
OO he rrr ee es, Gena 
DR Core es ise «8. gin ee EE ac 
Petroleum Peictions: fs ae one 
Halogenated Hydrocarbon Pesticiies : 
Emvaronmental’ Conditions: «telseaineiciens 
CeO ot. wk kw tl eee ee 
Pieee el. et 6 te Ww ee cans 
Tntece us Agents. 1. . G+ ses Mes 1 © 
Pittpewemese ss. «+ 5 ee wee ee Uw 
So a sj* pe eee 
Miscellaneous Food Produces oe . 
Miscellaneous Plant and Animal Products. 
Miscellaneous Agricultural Chemicals . 
RCI ht te fe es he 8 eee, 
PU rUeNe 6 6 6 ow 8 ew eee 
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California Injury Data Analvsis 
ee ee Meee 


Summaries of the reported variables are given by the cause of the 
injury and by the year reported. Table 8 presents a definition of vari- 
ables and an indexed set of tabulations. Data for 1974 is for the first 
nine months only, and 1975 data is for the second quarter (April-June). 

The actual month and year of the injury were not coded by the data 

source and age coding was discontinued after 1973. When sex was unknown, 

it was coded as male. The table presents the number of lost time injuries 
and fatalities, the median age of the worker, and the percent of the injured 
workers who were male. Also given are the most commonly occurring cate- 
gories and corresponding numbers of cases for month of the report, industry, 
accident type, nature of injury, and body part affected. 


The most prevalent causes of injuries were working surfaces, tools, 
machines, animals, containers, tractors, motor vehicles, ladders, and 
wood items. Tractors, motor vehicles, and machines caused the most 
fatalities. Approximately 90% of the cases were coded as males and the 
median age was in the middle thirties. The accident cause injuring most 
of the females was pressure and motion. Poisonous plants injured the 
youngest workers. Months reporting the most injuries were July and October. 
Most accidents occurred on field crop farms, fruit and nut farms, and live- 
stock and dairy farms. Falls, being struck by or Striking against objects, 
and overexertion were the most common accident types. Strains, cuts, frac- 
tures, and bruises were the usual natures of injury. Backs and fingers 
were the usual body part affected. 


The data show large increases in the number of injuries from working 
surfaces since 1973 and large decreases in the number of injuries from 
ladders for the same time period; however, these differences only reflect 
coding changes implemented in 1973. Of interest is the large number of 
fatalities, mostly highway motor vehicle deaths, in the first nine months 
of 1974. 


For the years 1970 to 1973, 77% of the injuries for each year were 
reported during the first nine months. If this proportion holds true 
for 1974, then there would be 13,499 cases for the entire year, higher 
than any of the previous vears. Applying similar proportions to each 
accident cause, it can be seen that 1973 and 1974 reported substantially 
increased numbers of injuries than previous years due to tools, highway 
motor vehicles, injurious substances, flying particles, and chemicals. 
Injuries due to tractors have been on the decline since i970. 


Using USDA estimates of the number of hired workers, the following 
injury rates have been calculated: 
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Year Reported Lost Time Injury Rate per 1,000 Workers per Year 
ren RE ED etic cette 


1970 63 
1971 58 
1972 S5 
1973 S9 
1974 (Estimated) 58 


Using the California Employment Development Department monthly estimates 
of the number of workers, monthly illness rates have been calculated from 
1972 to 1975 and are shown in Figure 2. Since the actual month of injury 
is not given, the month reported was used, resulting in rates which are 
probably mere variable than actual rates would be. There are no pre- 
dominant seasonal trends but there are large month-to-month variations. 
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Table 8. California Injury Case Data Tabulations 


Note: A description of some of the variables used in the tabulations is 
given below. On the next page is an index that allows the reader to 
find statistics for a particular accident cause. To see all sta- 
tistics for a given accident cause, be sure to look at both pages in 
the index. 

Description of Variables 

Industry 


Field Crop - Field crop, vegetable, and general farms 
Fruit, Nut - Tree-fruit and tree-nut farms, orchards 
Livestock - Dairy and livestock farms 

Vineyard - Grapes, vineyards 

Hort. Service - Horticultural Services 

An. Husb. - Animal husbandry services 

Nursery - Nurseries and greenhouses 

Pest Control - Spraying and pest control 

Ag Services - Other agricultural services 


Accident Type 


Fall - Falls or slips (on same level and from elevaticn) 

Struck - Struck by or striking against 

Overexertion - Strain or overexertion (except heart) 

Caught - Caught in or between 

Motor Vehicle - Accidents involving moving motor vehicles 

Eye - Foreign substance in eye 

Toxic Contact - Contact with radiation, caustics, toxic or noxious 


substances 
Explosion - Explosions, flare back, etc. (except electrical) 


Nature of Injury 


Strain - Strains, sprains, dislocation, hernias (not including heart 
strains : 

Cut - Cuts, lacerations, punctures, abrasions 

Bruise - Bruises, contusions 

Eve - Eye injuries, N.E.C. 

Skin Diseases - Diseases of the skin and subcutancous tissue 
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Accident Cause 


Working Surfaces . 
BO0IS. «. « par 
machines ..( .45 
Ahimais. «s/s oe 
Containers <-2 


Tractors, Non-Highway Motor Vehicles ..... 


. 


Highway Motor Vehicles . 


Ladders. :.) 2a 
Mood: [tems .:.7°3.: 


Miscellaneous Vehicles 


PAG 's «se 


Injurious Substances . 


Thorns, Brush. 

El »vators, Hoists, 
Poisonous Plants . 
Flying Particles . 
Pressure, Motion . 
Chemicals. .. s-ei 
Other... «6. « sie 
All Causes . 122% 
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Index to Tabulations 
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NEW JERSEY 


Accident and Employment Data 
Employment Statistics* 


Total Farm Workers 


Hired Farm Workers 
Worker's Compensation Coverage 
Number of Workers Covered” 
Type of Coverage 
Accident Cases Reported 


Number of Accident Cases 


1975 1974 
19,000 18,000 
10,000 9,000 

1o75 1974 
Not Provided 10,000 


Compulsory for all workers 
receiving wages 


i975 1974 


706 809 


(Estimated) (Estimated) 


' Type of Accident Cases 


* = USDA Statistical Reporting Service 


+ - New Jersey Dept. of Labor and Industry. 


81 


All illnesses (54% Lost Time) 
plus all lost time injuries 
(25% of all cases for workers 
over 18 and 100% of cases for 
workers under 18). 


New Jersev Data Analysis 


Sumaaries of reported variables are given by cause of accident and 
year of accident. The number of cases provided was 228 for 1973 and 236 
for 1974. These represent 25% of all lost time injuries to workers over 
18 years of age, 25% of all occupational iliness reports (both lost tine 
and no lost time) for workers over 18, and 100% of all iniury and illness 
cases to workers under 18. There were 32 cases each year involving 
workers under 18 which were classified as non lost time injuries or non 
illness cases, and these were not analyzed since thevy-were not comparable 
to the rest of the cases. Counting all illness and lost time injuries to 
minors and multiplying the illness and lost time injuries to workers over 
18 by the sample factor of four, the estimates of the number of illness 
and lost time injury cases in 1973 and 1974 were 706 and 809 respectively. 
Table 9 presents a definition of variables and an indexed set of tabula- 
tions giving the estimates of the number of accidents and fatalities, the 
number of occupational illnesses included in the number of accidents plus 
the percent lost time illness cases, the melian age of the workers, and 
the percent of workers who are male. Also given are the most comzonly 
occurring categories and corresponding estimated number of cases for 
Mature of accident, accident type, body part affected, month of accident, 
and industry of the worker. 


The number of reported accidents increased from 1973 to 1974 and the 
number of fatalities decreased by one actual case (four estimated cases). 
Working surfaces, hand and power tools, vehicles, poisonous plants, and 
containers accounted for the majority of accidents. The number of acci- 
dents due to working surfaces and vehicles more than doubled from 1973 to 
1974. The accident cause with the most fatalities was bodily motion. 
Occupational illnesses were mostly due to poisonous plants. Power tools 
and machines injured younger workers and working surfaces and bodily 
motion injured older workers. Ninety-two percent of all accidents occurred 
to males. 


The most common accident natures were cuts, strains or sprains, and 
fractures. Falls, struck by objects and struck against objects were the 
usual accident type. Multiple body part injuries plus finger and back 
injuries were most common with respect to body part. August and July were 
the most hazardous months for accidents. Workers in horticultural services 
experienced the most accidents. 


Using the USDA estimates of the number of hired farm workers, the 
accident rates were 71 and 90 accidents per 1,090 workers for 19735 and 
1974. Dividing these rates among injuries and illnesses the rates are 
61 and 75 injuries per 1,000 workers and 10 and 15 illnesses per 1,000 
workers for 1973 and 1974 respectively. 


The Department of Labor and Industry reports for 1974 that there were 
about 10,000 hired workers in 1974 of which about 7,000 were employed in 
SIC code 07 (Agricultural Services). This leaves about 3,000 workers in 
SIC code 01 (Agricultural Production). Accident rates would then be 59 


accidents per 1,000 workers for code 07 and 152 accidents per 1,000 workers 
for code Ol. 


—_— ens 
oe OPAL OLE LO LOLI LEA 


Table 9. New Jersey Case Data Tabulations 


Note: A description of some of the variables used in the tabulations is 
given belcw. On the next page is an index that allows the reader 
to find statistics for a particular accident cause. To see all 
statistics for a given accident cause, be sure to look at both pages 
shown in the index. 


Description of Variables 


Accident Nature 

Strain - Sprains, strains 

Bruise - Contusion, crushing, bruise - intact skin surface 

Cut - Cut, laceration, puncture - open wound 

Dermatoses - Contact dermatitis, oil acne, rash chrome ulcers, skin 
tumors, skin cancers, inflammation, changed pigmentation, etc. 

Cardiac - Cardiac cases, heart diseases, heart attacks such as 
coronary insufficiency, coronary thrombosis, myocardial infarc- 
tion, etc. 


Accident Type 

Fall - Fall from elevation, or fall on same level 

Struck - Struck by, against (falling, flying, moving, stationary 
objects) 

Caught - Caught in, under, or between (inrunning or meshing objects, 
collapsing materials} 

Overexertion - Overexertion in lifting, pulling, pushing, wielding or 
throwing objects 

Toxic Contact - Contact with radiations, caustics, toxic and noxious 
substances by inhalation, injestion, absorption 

Cther - Accident type not elsewhere classified 


Industr; 
General Farms - Crop and livestock farms combined, general farms 


Horticultural Services - Establishments engaged in the production 
of growing horticultural specialty crops, such as bulbs, florists’ 
greens, herbs, mushrooms, vegetables, flower seeds and sod crops 

Vegetable Farms - Establishments engaged in the production of vege- 
tables. 

Animal Husbandry - Animal husbandry services, offices of veterin- 
arians and animal hospitals 

Fruit, Nut - Fruits and tree nut, establishments engaged in the pro- 
duction of fruits and tree nuts 
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Accident Cause 


Working Surfaces 


Power Tools 
Vehicles . 


Poisonous Plants . 


Containers . 
Hand Tools . 


Animals. . 
Metal Items. 


Non-Poisonous Plants 


Wood Items . 
Machines . 

Giet.. <<. 
All Causes . 


Index 
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Accident and Employment Data 


Employment Statistics* 
Total Farm Workers 


Hired Farm Workers 


Workmen's Compensation Coverage 
Number of Workers Covered+ 


Type of Coverage 


Accident Cases Reported 
Number of Accident Cases 


Type of Accident Cases 


NEW YORK 


1972 . 1973 
95,000 99,000 
z5,000 29,000 

1972 1973 


Not Provided 20,000 


Compulsory if ewployer's 
wage payments during the 
preceding calendar year 
amounts to $1,200 or more. 


1972 1975 
1, 252 1,185 

Injury and illness (88% lost 
time) 


* ~ USDA Statistical Reporting Service 


+ - N. Y. Workmen's Compensation Board 


Preceding page blank 
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New York Data Analysis 


Summaries of reported variables are given by accident cause and by 
year reported. Table 10 presents a definition of variables and an indexed 
Sct of tabulations giving the number of accidents and fatalities, percent 
of accidents with lost time, median weeks of lost time, median age of the 
workers, and percent of the workers who are males. Also given are the most 
commonly occurring accident nature, accident type, body part affected. 
month of accident, industry and occupation of the worker plus the number 
of cases in these selected categories. 


The number of reported cases decreased slightly from 1972 to 1975 
and the number of fatalities was reduced by more than one-half. The most 
accidents were caused by farm and garden machines, animals, motor vehicles 
and tractors, working surfaces, and wood items. Containers, chemicals and 
explcsives, and all types of working surfaces. caused the highest proportions 
of lost time accidents and the most lost time. Fatalities were mostly 
caused by tractors, motor and non-motor vehicles, and working surfaces. 
Younger workers were injured by tractors, motor vehicles, hand tools and 
animals while the older workers were injured by working surfaces. Ninety- 
three percent of all accidents occurred to males. - . 


Fractures, cuts, and strains were the most common accident nature and 
falls, slips, and being struck by objects were the most common accident 
types. Fingers, backs, abdomens, and multiple parts were the parts of the 
body usually affected. July had the most accidents, closely followed by 
September and October. Accidents usually occurred to farmers and laborers 
on farms and tc gardeners and workers in agricultural services. 


Using the USDA estimates of the number of hired workers in New York 


in 1972 and 1973, the accident rates for reported accidents were 50 and 41 
accidents per 1,000 workers per year for 1972 and 1975, respectively. 
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Table 10. New York Case Data Tabulations 


Note: A description of some of the variables used in the tabulations is 
given below. On the next page is an index that allows the reader 
to find statistics for a particular accident cause. To see ail 
Statistics for a given accident cause, be sure to look at both pages 
shown in the index. 


Description of Variables 


Accident Nature 
Cut - Cuts, punctures, lacerations, abrasions 
Bruise - Bruises, contusions 
Strain - Strains, sprains 
Inhale, Ingest, Absorb - Inhalation, ingestion, and absorbtion of toxic 
substances , 


Accident Type 
Caught - Caught in, on or between 
Struck On - Striking against objects 
Struck By - Struck by (falling, flying, sliding, or moving objects) 
Fall - Fall on same level and fall to different ievel 
Slip - Slip (not fall) or overexertion (resulting in strain, hernia, 
etc.) 
Contact - Contact with toxic substances 


ES 


Industry . 

Farms - Field crovs, fruits, tree nuts, vegetables, livestock, 
general farms 

Ag Services ~ Agricultural services except animal husbandry and 
horticultural services. 

Horticultural Specialties - Establishments engaged in the production 
of growing horticultural specialty crops, such as bulbs, 
florists' greens, herbs, mushrooms, vegetables, flower seeds 


Occupation 
Farmer - Farms, farm laborers 
Gardener - Gardeners (except farm) and groundkeepers, forestry and 
fishery workers, nursery and landscaping workers, stablemen, 


etc. 


97 


= ie 36 ox 
j i ‘329M 04 
; le 
J Vite 7 b0 ¥ 
Pligg ts: 208 
+ 


4 
bd 
a 
= 
os 

' 
& 
i 


bere T° a 
athe. Tenivg- 
oaets's) 


Selae Madivege bere cla 
>tomegaitsess7 


ory Va Sibbaan> 
’ aw oot (a: ; 


wee ez 
tnws Ses y~ 


if 


Index to Tabulations 
Accident Cause Page No. 


PC TIACHINGS . «epee ek oo ow ee 200-101 
URE 5. 5 + to te Ee a so we a hee eee 200-101 
EE gg gk wh NOURI KG 6 us ee 0 ee TO. 101 
I ok x ce eRe ee ee 8) 0 eke rege ia LOO 101 
CCS Ss gk. ctu UE ew eo’ wo ee en O2= 705 
Wood Items ... a: a le DeGIE Re ee 0. 6, eee cee p= 105 
Portable Object Surfaces <a a ee ele 6 + atm fe) eee Oe = 1005 
Comer Packed Material? ioc se se ee wt Ot we et eee 102-105 
CU kk n,n eee ne ce ef et Re PO4= 105 
ag, cna os \ » cee eee a Ue ce + 8 8 oe ee PE pec (5 
es ic a cw: ee Ree Cal we ste ks et et Oa= 10S 
AsSdstG fork c..s i le a. & a Ree ee) oo. ms 0) we gang nas Ore 15 
Fixed Object Surfaces. « 0 0 te Wile a) > + wo + bie seme UCe Le 
Dc on ee ok ee 8 we he ee OOH LOT 
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8 FLAN PERT PM 


OHIO 
Accident and Employment Data 
Employment Statistics* 1975 1974 
Total Farm Workers 155,000 156,000 
Hired Farm Workers 7 19,000 19,000 
Worker's Compensation Coverage LOPS mie. 1974 
Number of Workers Covered Not Provided Not Provided 
Type of Coverage Compulsory for employers 
with more than three 
employees. 
Accident Cases Reported 1975 1974 
Nunber of Accident Cases 618 791 
Type of Accident Cases . Lost time injury and illness 
* ~ USDA Statistical Reporting Service 
111 


Preceding page blank 


Ohio Data Analvsis 


Summaries of the reported variables are given for the lost time acci- 
dents by cause of accident and by year the injury report was filed. Table 11 
presents a definition of variables and an indexed set of tabulations giving 
the number of accidents and fatalities, median days of lost time per accident, 
median age of the worker, and percent of workers who are male. Also pre- 
sented are the most commonly occurring accident nature, accident type, 
body part affected, month of accident, and occupation of the workers plus 
the number of occurrences of each of these cateyories. 


The number of accidents increased from 618 to 791 and the number of 
fatalities increased from 5 to 9 from 1975 to 1974. Elevated surfaces, 
wood items, machines, and motor vehicles caused the most lost time acci- 
dents, while elevated surfaces, motor vehicles, and tractors caused the 
majority of fatalities. Elevated surfaces, machines, tractors, conveyors, 
and containers caused accidents with the most lost time. Working surfaces 
injured older workers while tools and conveyors injured younger workers. 
Ninety percent of all reported accidents occurred to males. 


Strains, bruises, and cuts were the most common accident nature. Falls, 
slips, and being struck by objects were the most common accident types. 
Backs, abdomens, and fingers were the usual body part affected. The most 
frequent occupation of the injured worker was farmer or farmworker, and 
the month with the most accidents was July. 


Using the USDA estimates of the number of hired farmworkers, 19,000 


for 1973 and 1974, the lost time accident rate2s are 33 and 42 lost time 
accidents per 1,090 workers per year for 1972 and 1974. 
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Table 11. Ohio Case Data Tabulations 


Note: A description of some of the variables used in the tabulations 
is given below. On the next page is an index that allows the 
reader to find statistics for a particular accident cause. To 
see all statistics for a given accident cause, be sure to look 
at both pages shown in the index. 


Description of Variables 


Accident Nature 
Strain - Sprains and strains (slip, lifting, pushing, prying, throwing, 
etc.) 
Bruise - Contusion, bruise 
Cut - Laceration, puncture, and puncture - foreign body imbedded 
(other than eye) : 


Accident Type 
Fall - Fall on same level and fall to different level 
Struck On - Strikiiug against objects 
‘Struck By - Struck by (falling, flying, sliding or moving objects) 
Slip - Slip (not fall) or overexertion (resulting in strain, hernia, 
etc.) 
Caught - Caught in, on, or between 


Occupation 
Farmer - Farmers and farm managers 
Laborer - Laborers, except farm 
Other Craftsmen - Craftsmen, foremen, operatives and kindred workers 
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PUERTO RICO 


Accident and Employment Data 
SS es eoeneneseseeneenseene 


Worker's Compensation Coverage Ist Quarter 1975 
Number of Workers~ $3,000 
Type of Coverage Compulsory, all workers covered. 


Accident Cases Renorted 


(Fiscal Year) 1970 1971 1972 1973 1974 1975 

ee ee 
Number of Accident Cases 93° 703" 4s79° 4oag 4522" ~~ ga95° 
Type of Accident Cases All injury and illness cases. 


+ - Puerto Rico State Insurance Fund 

a - Incomplete data provided 

b - Incomplete data provided -- 200 cases were not analyzed due to tape errors 
c - Complete data 

d - Complete data -- 200 cases were not analyzed due to tape errors 

e - Complete data for 1st semester of fiscal year only 
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Puerto Rico Data Analysis 


Accident causes were not given for Puerto Rico data, therefore summaries 
of reported variables are presented by industry and fiscal year reported. 
Partial data is available for fiscal 1970 and 1971 and likely is not repre- 
sentative of those years' experience. Complete data was obtained for fiscal 
years 1972 to 1974 but the 1975 analysis is missing 200 cases due to tape 
errors. Fiscal 1975 data is complete for the first semester only. Table 12 
presents a definition of variables and an indexed set of tabulations giving 
the number of accidents and fatalities, median age of workers, and percent 
of workers who are male. Also given are the most commonly occurring categories 
and corresponding number of cases for accident nature, body part affected, and 
month of accident. The body part and nature variables both included codes 
for fatalities; however, they were not always in agreement. For the purpose 
of this analysis, a fatality was recorded if a fatality was indicated for 
either the body part or nature variable. 


General farms and sugar cane plantations reported the most accidents and 
fatalities but tne proportion of fatalities was greatest for sugar cane 
plantations. A larger proportion of female workers and younger workers suf- 
fered accidents in 1972 as compared to later years. For years with complete 
data, the months from February to May reported the most accidents; fingers, 
legs, eyes, and backs were the most common body part affected; and cuts, 
bruises, and strains were the usual natures of injury. 


The only estimates of workers at risk are for the first quarter of 1975. 
The State Insurance Fund estimates 55,000 workers in agriculture, of which 
12,000 were from sugar cane plantations, 9,000 from coffee plantations, and 
32,000 from other agricultural industries. Assuming that these estimates 
represent close to the average number of workers per year and using the number 
of accidents occurring in the first quarter of 1974, the following rates have 
been calculated. 


Accident Rate per 1,000 Workers 


Industry Per Quarter Per Year 
All Agriculture 25 100 
Sugar Cane 52 208 
Coffee 16 64 
Other (General Farm, Fruit, 

Florist, Coconut) Ee 68 


Clearly, sugar cane plantations seem to be about three times as hazardous 
as other agricultural industries. 
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Table 12. Puerto Rico Case Data Tabulations 


A description of some of the variables used in the tabulations is 
given below. On the next page is an index that allows the reader to 
find statistics for a particular industry. To see all statistics for 
a given industry, be sure to look at both pages shown in the index. 


Note: 
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Descrinvtion of Variables 
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Accident Nature 
Bruise - Contusion or Bruise - Dermatitis 
Strain - Pain, sprain 
Cut - Wound, laceration, Puncture 


i 


At 9s oner 
Sean. ‘eds, 
ee 


Index to 


Industry 


uD EI kk te well 
UNERE CRP e sc te 6 se a we 
Ale ee ey sk ke wr 
ethers ac ee st we wes 
foal) 8 2 rns 

CO eg 6 ee ee leer 
ac Des kk 6 8 tk eee 


Tabulations 


e . e e 

e e e e e . 
e e e 

° ° e e ° 

e . 2 e ° 

° e . ° ° e 

e e ° e ° e 


128 


Page No. 


130-151 
130-131 
152-155 
Fou~153 
134-155 
134-135 
136-157 


i Es a ee IR as ba Rc a rep hae ere 
; RB " ETE SPELL EIR, TE IPE IL TEIN IOND SBME LRN EE I TUE NT NN PT NE CMV LR AT it PSD 


This page intentionally left blank. 


129 


fern en ame 


es 


Sos eR: SE ESE ee = 


SR ee ete tcrce) cree eee Ce a 
l Se RE EE) SEE RE aoe oe ees 


“nr 
ae 


o> 


oP 


yr 


vy 


wt 


i 


ee SS ee eS 


20 ON 


WETRN 


1 


gO RN 


SIPINTIIS OApadiagsog 


ore 


ple'y 


pee’ 


SPO'T 


TRE I 


QtO°e 


rel 


ax 


LOIEY Oatony 


Oeseat 


Sepeel 


Peyvedl 


eee 


Yeleel 


Woes 


eve) setng 


1350 


i Sa 
meet lage" 


_ “¢ he) +. 
el ' ne : 


PL Re eas} 


C9-OStNAg 
88-IND *ZOT-uTesr3s 


O7p-ASTNIg 
gSp-uresas *7¢9-4N) 


6SzT-UENAIS 
lpg -Ostnag S%pp-ang 


BYE eUTEIYS 
S6p-astnry ‘E79-3ND 


op-3ny 
6S-9stnig ‘OLZ-uUTeLIS 


8-3ND 
ZT-UteIIS “OL -9stnsg 


oo 


TST -9s tat 
LOT-UTe1IS “PTE - aN 


ZZpruIrsys 
SrO-ostusg *SGR-INg 


77h -UTRAYS 
pO9-ostnsg *Egz-aND 


SclruIeIdys 
JL P-osinse “eeg-ynyp 


t9-1n9 
os: NEQVrae * L9°3S { nay 


Llewrediag “gy -astnig 


--_—----. + 


Juap rosy 
jo danieN 


GE-A Meg “Gp-s9sduty 


807 -9AY 
Oz@z7-8a] ‘ggz-49dury 


A ian | 
9S51-8ay fog p-todury 


61-944 
rez-3o7] ‘pez-aadury 


Sz7-a9duly 
47-897 ‘gg-youg 


6-AunaL, *7T-yorg 


06-8) ‘oT T-wosury 


687-391 


197-89) 


6S7-89] 


S-youg "TP p-Yuney, 


SOSUY JO “ON <= SIPLOTO JL) UOUNNOL) TSOFy 


71-2004 


LOZ-NOCL 
*Sp¢e-aadury 


66T-Yorg 
‘L272 -a0dury 


TOZ-YOUA 
"E7E-AOVuTy 


z7-pury 
92-397 ‘ug-yorg 


ee ee § ee 


PYIIIISV 
weg Apoy 


s_-S3ny ‘gg-Aine 


€7Z-Atw 
OSz-Ltady ‘pgz-youun 


CLt-Ttady 
ZRL-AtCW ORL -UoseN 


RO7-994 
Orz-Atw fOSz7-Yyosrny 
os-Aty ‘gz-aunc 


§-YIUeyY 
6-AtW STE -Ttady 


gSt-adag 
rst-Aing ‘¢e2t-sny 


281-290 ‘zgt-Ttady 
Ssgt-ounr ‘7261 -s8ny 


tt -Atne 
6RI-AUW SZz7zZ-Yoaey 


L£81-tfady 
6st-Aine ‘g6l-sny 


ze-Aew fzZzZ-ounre 


tthe bs | 


pure fsg-oungy 


uop doy 
JO YUN 


OI OMoONY 


ue’) ae38ns 


£-SZ61 


o-P6l 


P-£L6l 


2-261 


Q-1Z61 


Jurmiey 
R-0/61 [eroue9 
JU, [COST Arysnpuy 


131 


f. 


fh 


=O CRED» 


shiv? ‘ 


= 


ftatehs a 


nae TT 


7 


da baad Ast Yeats 
ale a ae 


abe pois ven 


FER TRL SBTT og 5A 
ok UOt ~ Pry a 


£8 


es 


Sz 


£2 


08 


18 


8S 


$2 


9b 


RY 


Ov 


re 


it 


6£ 


zz 


61 


6I 


ody 
uLy pow 


SOLzTpeiey 
jo “ON 


SdTISTIVIS OAL Ud IDSOG 


$s 


99 


égt 


WuoOprsoy 
3° “ON 


TOMY OLONY 


9-S6l 


2-P6l 


9-SL61 
2-PL6t 
P-£261 
3-761 
q-1L61 


T-0L6T 


AVI, TVISTY 


aazyJoy 


ysnpuy 


132 


_) center | 


. 


¥ 

PS 2 | 

7 -@ Bs 

‘ ; 
+ 
De - as 

: aay if 
% = lee 7 
> > 


4 
rf 


j r 
+ 


— eT Ly clang Gg Ad teeareee 


oe = 


On A pat SYR NET PRON N oer eet Nee Ee ae meee 


. ener enn os onenere 


—— 


ee 
OT-Urerys 


£Z-IND “lg -astnty 6-397 ‘yp p-aodury St-dny ‘1z-Apne 2-S/6I 
Ip-urerys 7Z-a208uTy 91-190 ‘9f-aune 
; SP-9stntg ‘pg-yn) Zo-pucyy *77-yorg LU-YsewW ‘ZT -AoN 2-PZ61 
th-ureris 17-397} 61-290 
19-9stnayg *7Q-3n9 L£2-NOUgd ‘og-aodury T2-3dag ‘pz-Atne P-f726I 
Z$-9s tnag) y7-dary 
9S-UTeIIS ‘OG-IN) 9Z-NIeY ‘T¢e-pucy $Z-320 ‘og-Alne 2-761 


8-3ND 
O[-aStnsg ‘Ol-ureags 


S-yoeg ‘9-304 £t-oune q-IZ6I 


Z-ULEIIS *2-astntg 


—— 


e-Noeg 


0S-ostnaig 
Z9-UTeIIS “OTT-3n7 


67 -puezy 
€£-897] ‘6¢-1038ur,y 


9S-AIne ‘6S-3ny 


C£9T-UTeIaS 
f 88l=9Stnig ‘¢egz-sng 


£€L-AON 
SZ-3ny ‘19-190 


98-397 ‘66-103uTy 


Spl-Urrsys 
c: €St-astatg ‘9z-3ng 


 L9-90439 
69-Ppuryy *6Gg-Taq 


SL-AON ‘S8-359 


bl-adasg 


vie Cht-Urerys 
O8-8ny ‘1g-399 


OLT-9Stnag *7I¢- ang 


9UT-t908uTy ‘gL, -3o7q 


bl-9stnsg 
St-Ulesag ‘gp-any 


8-947 
8-300. 'g-puny 


6l-ounce 


CORINA 

Z-3ny ‘g-Upraas 
Sci “Wop (ody 
JO Janjey 


2-4oug 


SL NN ee a es wins go — 


PYIIIAY 
wey Apog 


093309 


hscstisindictpsipteneenanisphiiin sides occhi 
uUaPTaoy 


39 YQuoy 


Alisnpuy 


Sdst) JO ‘on -- S9140Fd Iu) UOUNO’ ISOY -FOI1Y OQIONY 


133 


= We 


“7 


‘2 en toot 


: = 
id , 
— 7 = 


_ ee, etn 


; wy a : ~ 
is Thee, See 
ves ; : 7 aaa aT 
Ot atric } 
: ? 


— .——— 
; ahi — 
= 


Seda vacua 
A ad 


> 7 a 


rheromnse ee 
= -* 


A. ee ee 
al~Pw sot ~ es 


7 sins a taqirk, 
oa 


/ 


Vp see 


Oot 


£8 


£8 


SOTCN 
4 


UMOU XU) 


Ee 


LS 


Ss 


cp 


£¢ 


$92 


$*82 


“ody 
UCT par 


8T 


LI 


st 


SsOtyrpeyey squoplooy 


jO “ON 3° 


sdtastyeasg oayqdrsssoy 


“ON 


SOItTY OJON 


9-SL65 
2-bl6l 
2-261 
2-ZL61 
Q-TL6T 


e-0261 


2-S161 
2-p161 
P-CZ6t 
32-7161 
4-161 


e-0L6I 


ACOA [RISTY 


3nuod07 


ISTIOTY 


Arysnpuy 


134 


ER EEE, 


RE REMI TE = a 


Z-astnsg *Z7-3ND 


b-3ny 


y-3ny 


$-3N) 


g-utesisg ‘g-astnig 


L£-3n) “g-ostnig 


pas) 


g-astnig ‘9-UTeIIS 


WeloppIoy 
jo O1nqeN 


8 » 3-Sl6I 
s s 2-PLGl 
7-949 7-994 2-C161 
: 2-761 , 
- Q-1261 
= v-0L6[ qywuoso0y) 
Z-807 *Z-19dury z-adag ‘7-3ny 2-S/61 
g-Jasury ‘g-yoCg ¢-aune 65-190 2-PZ6l 
g-aA4 
¢-I00Oy ‘¢-3a] ¢-230 ‘¢-Aine P-£261 
¢-s0duty ¢-39q 
¢-3004 ‘p-397} ¢-Tyady ‘¢-ure 2-761 
. 7 -Aty Q-1L61 
\ 
- - ®-0161 stsoly 
Bet ie ore’ MORO 8S a oe a 2 JTuosty | Aaasnpuy 
.  iteg Apog JO YQuoly 


$dst) JO “ON -- SITAOTSJeD UOMO) SOW 


SOITY OBO” 


135 


= orn J? a cae 
a CMAs Seo l® 20) ot 
7 a —— ; = s 7 = - oe f ie > 


a oe 
: =) . 
‘ : » 
": aoe 


4, 


2 


Luh Pgh Laut 
cegull 


98 


£6 


76 


02 


t2 


Il 


SOT CW 
% 


6¢ 


6£ 


OP 


L2 


61 


6! 


avy 
UCT POW 


—-—— « ey 


¢ eh ae | 
me | z1s‘p 
bt pre's 
St 6LS‘b 
v ¢0s 
I £6 { 
| 
Sorgtprary SyOptody 
JO ‘ON jo ‘ON 


SITISTICIS OATIULSDSay 


TOITY OFT! 


omy —_—— SN 


9-S/6I 


2-PL6l 


P-£26l 


2-761 


q-IL6! 


C-OL61 


AITO, [CISTY 


sotsisnpuy] 
Uv 


Jysnpu] 


156 


yy 


vst ’ 
nv rye 


us Tere? 


— = 


aay) aN 


P Ty he 96 


n 
ll ge 
aa —S 

- 


2d tel Oa 


ae animism 


2 


ee 


a 


Ere 


SOs ee 


SEES Se TE A Te 


“pazAyeue [1 - S76 TeIStZ JO A9IsoWIS Ys] 103 poprtaosd e yep aa{duUI07 


*SlO119 Je2 02 onp sy_sdyecur woL1y Burssyw sosed goz - papraosd eyep ayoqduo7 


*si0119 Ode. 02 anp stsk{eue wo13 Burssyw sasrd ogz - pepraosd ezep a.ordwosuy 


967-95 In1g 
ZPE-UTeLIS “GhS-3ND 


S6OT-UreIIS 
LIZT-9SINIg “OSRT-3ND 


£OG-UleIIS 
6611 -Pstn4sg “egst-3ang 


8L6-UlTIYS 
6EEl-IStnsy “7TEgp-ang 


LUT-3n) 
Srl-uretisg “Eg, -astntg 


9T-3ND 

8Z-UTELIS “Bg-IsiInsy 
JUdpro5y 

j3O OANIeN 


‘ase DUO ULYy. OZOM YItmM A10Z33RD OU ST dI9dUL 


*pazAteue [[e - eqyep ayopdwoyz 


*pozAtcue [te - papraoad eqep ayordwosuy 


— 


SSI-a97 
C9l-pury ‘ppZ-sz9sury 
S19-3907} ‘47z-aadury 


POv-Yorg 
Ors-390] ‘zpg-nodury 


LSb-Yocg *zZOp-aky | Lob-994 ‘Shp-Ary 
? 


19p-yoegd ‘pop-akq 
Se9-8o7 SG6pz-ao8ury 


[S-tasury *sg-pury 
29-397 *EzZ-yorg 


ZT-Yoaey Sey -Arwy 
St-oune ‘gy -prady 


TZ-yovyg *$Z-uowopqy 


$9SU) JO SON -- SOpsOdzUD UOUWUIOD YsSoy 


9$7-3Kas 
Ize-Aing ‘pzg-dny 
GLp-ttady ‘1zs-yoaey 


gSe-ttady ‘6se-Atne 
EZv-ACw “Bsp-ysaryy 


Stb-Tiatdy ‘opp-qod 
9Sy-ACW “8gP-Youny 


S6-AUN Og] -oUNE 


' 
* 


‘ 
o 


a 
3 


' 
Yu 


' 
vs) 


‘ 
i] 


PIIOFFV quoproay [| apex [eodsty 
eg Apog JO YlUOy 


TOITY OILaNg 


satiysnpuy 
lv 


Arysnpuj 


ao7 


e 
ee ee 


sii is ie ciate a 8: ea ee ee a ies 
an Me > ei = 7 | Tay el 7 s meigetehal 
: . et | : a or ; ae 


& sh 
pwn , ‘ak 
' . 


. i ee fie 
Ot>.yul Seder as! 
~ ray. a3 iF ‘ 


amine 


eee: oe ee ee | eo pia ows ; 


=i * 2. ) + all vie — 7 7 ) rs “ae 
Ber eee Nee | 7 oy 7 ry 
mr = bus jwory wich selena _ eo 


ae ' a x wy beer tae £1 = wheels CPt Yye? = > 


in TI widketea eo ei e8T 
7 = oo ree " 

7 > a 

at. Ln a 


eee 


FE ek Ry Sees CAINS EA oy 
tt ee a 


PENT MRE EE SER RE YY TIS ASA TAREE UTA pt aay ren tag 


TENNESSEE 

Accident and Employment Data 

State Statistics* 1970 1971 1972 1975 1974 
Total Farm Workers 155,000 151,000 155,000 147,000 148,000 
Hired Farm Workers 29,000 28,000 28,000 26,000 27,000 

Worker's Compensation Coverage 1970 1971 1972 1973 1974 

“ Number of Workers Covered Not Provided 

Type of Coverage Elective 

Accident Cases Reported 1970 1971 1972 1973 1974 
Number of Accident Cases - - ~ 49 32 
Number of Fatal Accident 

Cases xe X } 19 - - 

Number of Disease Cases 30 19 26 22 - 
Type of Accident Cases Accident cases from Department of Labor, 


Workmen's Compensation Division. 


Fatal accident cases in agriculture and 
possible agriculture related notifiable 
diseases from Department of Public 
Health. 


* ~ USDA Statistical Reporting Service 


Preceding page blank 


Tennessee Accident Data Analysis 


For the worker's compensation cases provided, Table 13 presents a 
definition of variables and an indexed set of tabulations giving the 
number of accidents, number cf fatalities, median age of the workers, 
and percent of workers who are male. The data is presented by accident 
cause and year reported. Also given are the most frequently occurring 
categories and corresponding number of cases for accident nature, acci- 


dent type, body part affected. month of accident, and occupation of in- 
jured worker. : 


Working surfaces were the most common accident cause followed by 
machines, vehicles, animals, and containers. There were no reported 
fatalities. Eighty-five percent of the injuries were to males. The 
most frequent accident nature was strains; the most frequent accident 
type was falls; and the most frequent body part affected was the back. 
Farm and nursery laborers accounted for most of the accidents and 
December had the most accidents of any month. 

Since worker's compensation coverage is elective and since no 
estimates of that coverage is available, no injury rates have been 
calculated. 
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Table 13. Tennessee Accident Case Data Tabulations 


Note: A description of some of the variables used in the tabulations 
1s given below. On the next page is an index that allows the 
reader to find statistics for a particular accident cause. To 


See all statistics for a given accident cause, be sure to look at 
both pages shown in the index. 


Description of Variables 


eccident Nature 
Strain - Sprains, strains 
Multiple - Multiple injuries 
Cut - Cut, laceration, puncture, open wound 


Accident Type 

Fall - Fall from elevation, fall on same level 

Caught - Caught in, under, or between; in running or meshing objects; 
moving and stationary objects; collapsing materials 

Motor Vehicle - Motor vehicle accidents (collision or sideswipe and 
noncollision accidents) 

Struck by - Struck by stationary, moving, falling, flying objects 

Overexertion - Overexertion in lifting, pulling, pushing, wielding, and 
throwing objects 


Occupation 
Nursery Laborer - Nursery laborer, gardener, worker in horticultural 
services 
Farm Laborer - Farm laborer, farmer 
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Tennessee Fatal Accident Data Analysis 
A tennessee 


The Department of Public Health has provided summaries of fatal 
accidents in agriculture. Table 14 presents an indexed set of tabula- 
tions giving the number of fatalities by cause and by year reported. 

Also given are the median age of the worker, percent of the fatalities who 
are males, median duration of injury, and the most commonly occurring 
month of injury, place of injury, and type of machine involved (if any). 


Machinery caused the most fatalities and tractors were the most 
common machine type involved. The median age of fatally injured workers m4 
was 535 years, 94% of the fatalities were male, the median duration of 
injury was less than one day, and most fatalities occurred on the farm. 


Since these fatal accidents represented the entire agricultural 
population, the USDA estimates of total farm workers was used a denomina- 
tors. The fatal accident rates for 1970, 1971, and 1972 were 0.2, 0.2, 
and 0.1 fatalities per 1,000 workers per year. 
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Table 14. Tennessee Fatal Accident Case Data Tabulations 


Note: On this page is an index that allows the 
for a particular accident cause. 
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Tennessee Notifiable Disease Data Analysis 


The Department of Public Health has provided cases of notifiable 
diseases from 1970 to 19735 that could possibly be related to agriculture; 
however, no connection has been made between the reported disease and any 
occupational exposure. Table 15 presents an indexed set of tabulations 
of the selected cases by disease type and year reported. The number of 
diseases, median age of the person suffering the disease, percent of 
persons who are males, and the most commonly occurring month of disease 
are given. 


No rate calculation is possible for Tennessee disease data. 


Table 15. Tennessee Disease Case Data Tabulations 


Note: On this page is an index that allows the reader to find statistics 
for a particular disease type. 


Index to Tabulations 
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VERMONT 


Accident and Employment Data 
Sl neste sess 


* 
Employment Statistics 
Total Farm Workers 


Hired Farm Workers 


Worker's Compensation Coverage 


Number of Worker's Covered 


Type of Coverage 


Accident Cases Reported 
Number of Accident Cases 


Type of Accident Cases 


* = USDA Statistical Reporting Service 


a - 2nd semester of year only 
b - lst nine months of year only 
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1974 1975 
12,000 i=. 
2,900 -- 
1974 1975 
Not Not 


Provided Provided 


Compulsory for employers with 
aggregate payroll for the year 
greater than $1,000. 


199g 8= "4975 
240° 317° 


Injury and Illness (44% Lost Time) 


Vermont Data Analysis 


Summaries of reported variables are presented by cause of accident and 
by fiscal year reported. Table 16 presents a definition of variables and 
an indexed set of tabulations giving the number of accidents and fatalities, 
percent.ot accidents with lost time, percent of accidents occurring on the 
employer's premises, median age of the injured workers, and percent of the 
accidents occurring to males. Also given are the most commonly occurring 
categories and number of cases for accident nature, accident type, body part 
affected, month of accident, and occupation and industry of the worker. 


There is no complete data for a calendar year but there were 435 reported 
cases for fiscal year 1975. One fatality was recorded, due to vehicle. 
Animals, working surfaces, metal items, and bodily motion accounted for the 
most accidents. Accidents with the most lost time were caused by machines. 
Tools injured younger workers and bodily motion injured older workers. 
Ninety-five percent of all accidents were to males. 


Cuts, strains, and bruises were the most common ‘accident nature. Falls, 
being struck by objects, and striking against objects were the usual accident 
types. Fingers and backs were the body parts most affected. July had the 
most accidents. Farmers and laborers from general farms, livestock farms, 
and horticultural services were the types of workers usually involved in 
accidents. 


Using the 1974 USDA estimates of the number of hired workers in Vermont, 
the rough estimate of the accident rate for fiscal 1975 is 150 accidents per 
1,000 workers per year, however only 46% of the accidents were lost time 
accidents. 
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Table 16. Vermont Case Data Tabulations 


Note: A description of some of the variables used in the tabulations is 
given below. On the next page is an index that allows the reader 
to find statistics for a particular accident cause. To see al} 
Statistics for a given accident cause, be sure to look at both pages 
shown in the index. 


Description of Variables 


Accident Nature 
Bruise - Contusion, bruise - intact skin 
Cut - Cut, laceration, puncture 
Strain - Strains, sprains 
Scratch - Scratches, abrasions 
Rash - Dermatitis, rash 


Accident Type 
Struck on - Striking against objects 
Struck by - Struck by objects 
Caught - Caught in, under, or between 
Fall - Fall from elevation, fall on same level 
Fubbed - Rubbed or abraded 
Toxic Contact - Contact with radiation, caustics, toxic substances 
Overexertion - Overexertion in lifting, pulling, pushing, wielding, 
or throwing objects 


Industry 
General Farms - Crop and livestock farms combined, general farms 
Livestock - Livestock farms 
Fruit, Nut - Fruit, tree nuts, and vegetable farms 
Horticultural Services - Establishments engaged in performing horti- 
cultural services such as cemetery upkeep, landscape gardening, 
and tree planting 


Occupation 
Farmers - Farm workers, farmers 
Laborers - Laborers other than farm laborers 
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Accident Cause 


Animals ... 


Metal Items . 
Bodily Motion 
Vehicles. .. 
Plants, Trees 
Hand Tools. 


Power Tools . 
Containers. . 
Wood Items. . 
Othe? >. nce 
All Causes. . 


Working Surfaces. 


Machines, Mechanical Po 
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SUMMARY OF DATA ANALYSIS 


Differences in the collection and coding of case data by the various 
data sources make the task of combining data across data sources very 
risky. Conclusions should be made from the analyses of individual data 
sources. Certain common factors can be seen, however, such as the pre- 
ponderance of accidents to males over females; the large numbers of in- 
juries to younger workers; the seasonal trends for accidents to occur 
from May to October; the most common accident natures being cuts, burns, 
Strains, and fractures; the most common accident types being struck by or 
against objects, overexertion, falls, being caught, and contact with toxic 
substances; and the usual body parts affected being backs, fingers, and 
eyes. 


The most important factor to examine is the accident cause. Dis- 
regarding the disparity in data collection schemes and number of cases, 
an attempt was made to look for similar causes across states. The ten 
most commen accident causes were selected and each cause was ranked within 
each state as to the number of accidents it caused. Table 17 summarizes 
the rankings for each state and presents the average ranking across states. 
This may give an idea of accident causes which are more universal in 
agriculture and not specific to particular states. The most hazardous 
accident cause is working surfaces followed by vehicles and then tools. 
Animals and machines are the next most hazardous causes. Containers, 
wood items, plants, and metal items have approximately the same ranking. 
Last in the list of ten is toxic substances, even though it ranked high 
in California. This again demonstrates the need for looking at individual 
states to discover an individual state's problems. 


Three sets of acvident rates have been calculated as comparably as 
possible, but they should be reviewed with the state-to-state differences 
in mind. Table 18 gives lost time accident rates (both illness and injurv 
combined) by year and by state. USDA estimates of the number of hired 
agricultural workers were used as denominators, in the absence of other 
estimates. For comparison, the Bureau of Labor Statistics’ estimated that 
in 1973, the rate for lost time accidents was 46 per 1,000 farm workers. | 


Table 19 gives rates for reportable occupational illnesses bv vear 
for California and New Jersey, the only states where illnesses are easily 
separable from total accidents. 


Table 20 presents fatality rates bv location and bv vear. USDA 
estimates of the number of hired workers were used as denominators for all 
locations except Tennessee and Puerto Rico. USA estimates of the total 


(Text continues on page 174.) 
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Table 17. Ranking of Predominant Accident Causes by State 
(A ranking of 1 is the most common accident cause) 


State 


| Mean Median 
Accident Cause Cal. Nia Nive Ohio Tenn... Vto-: Rank=enane 


Working Surfaces : 1 l ! 1 2 | bee 
Vehicles 2 4 2 2 S S [0 
Tools 5 2 Be 3 6.5 “4: (2359 ee 
Animals 7 6 5 7 4 b 3S. Ope 
Machines 6 9 4 ve 2 7 | - 5.55 eee 
Containers 8 | 5 re 9 5 § | 7.05 we 
Wood Items 9 8 6 4 6.5 ~9 |. 7. tee 
Plants, Plant Products 4 3 10 10 9.5 6 ee Pkt 
Metal Items 10 7 8 6 9.5. “S| 7.2 ee 
Toxic Substances 3 10 9 8 8 10 | 8.075 ee 


a3 


7 
1 
>) > ~ 
_ 
= 
a 
~ oo 


x = 


Table 18. Lost Time Accident Rates by State 
(Lost time accidents per 1,000 hired workers per vear) 


Lost Time No. of Hired Accident 
State Year Accidents Workers Rate 
California 1970 y SV 197,000 69 
1971 13228 204,000 64 
1972 12,896 211,000 61 
1975 13,958 215,000 65 
1974 14,523* 231,000 ” 63 
New Jersey 1973 662 10,000 66 
1974 745 9,000 83 
New York 1972 1,10) 25,000 44 
1973 1,055 29,000 36 
Ohio 1973 618 19,000 aS 
1974 791 19,000 42 


Vermont Fiscal 200 3,000 67 


*Adjusted for missing cases 
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State 


California 


New Jersey 


Table 19. Reportable Illness Rates by State 


(Reported illnesses per 1,000 hired workers per year) 


Year 


' Reported 
2,750 
2,925 


2,998 


Illnesses 


No. of Hired 
Workers 


197,000 


204,000 


Iliness Rate 


14 


14 


14 


Table 20. Fatality Rates by State 
(Fatalities per 1,000 workers at risk per year) 


Number of Number of 
State Year Fatalities Workers at Risk Fatality Rate 
California 1970 74 197,000 0.4 
1971 59 204,000 0.3 
1972 62 211,000 0.3 
1973 66 215,000 0.3 
1974 87+ 231,000 0.4 
New Jersey 1973 t2 10,000 : bez 
1974 8 9,000 0.9 
New York 1972 29 25,000 ie 
1973 14 29,000 0.5 
Ohio 1973 5 19,000 0.3 
1974 9 19,000 0.5 
Puerto Rico Fasc 18 $3,000 ~- 0.4 
fare 15* 53,000 0.3 
or 13 53,000 0.2 
Tennessee 1970 52 153,000 Oy 
1971 31 151,000 0.2 
1972 19 153,000 0.1 
Vermont ee l 3,000 0.5 


*Adjusted for missing cases 
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agricultural workers were used for Tennessee. No yearly estimates were 
available for Puerto Rico so the only available figure was used for all 
years -- the number of workers during the first quarter of sie For 
comparison to national statistics, the National Safety Council’ estimates 
a fatality rate for agricultural fatal accidents in 1974 to be 0.5 deaths 
per 1,000 workers. 
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COMPUTER SYSTEM DEVELOPMENT 


Introduction 


For the National Data Collection System, a computer system is being 
developed to provide an effective and efficient link between collected data 
and the need of users for information embodied in the data. 


The overall goal of the system is to provide the capability for valida- 
tion, error correction, and storage of collected records; selection of desired 
Sets of data for further processing; analytical processing and calculating; 
and presentation of processing results. The system under development may be 
described as consisting of three major elements: 


1. an interactive data base with special accessing programs, 
2. a tape data base, and 
3. statistics analysis capability. 


Each of the elements is made up of computer equipment and programs. The 
equipment consists of remote terminals located at NIOSH facilities in Salt 
Lake City, a dedicated telephone data line, and the equipment complex at the 
Parklawn Computer Center (PCC), Rockville, Marvland. The extensive capabili- 
ties of this equipment are employed via general and special purpose programs. 


Interactive Data Base and Programs 


1. Reauirements. A system overview is shown in Figure 3. Statistics 
must be derived zrom the Worker's Compensation data discussed in previous chap- 
ters. Essential features from the computer system design standpoint were that 
the data wouid be in a variety of formats, would arrive on cards or tapes, and 
that new data would continually be added. An order of a magnitude estimate of 
data volume was 100,000 records on hand and growth by this amount each year. 
The data must be secure from loss or accidental modification. 


Another requirement was that the system must use interactive communica- 
tion. Response to a user request for statistical information must take no 
longer than several seconds. The system must be usable by a technical group 
consisting of health scientists including a biostatistician, an epidemiologist, 
and a toxicologist, as well as administrators. Principal system users asking 
for statistics would not be computer professionals. 


An administrative requirement was that the svstem must require no more 
than two man-months of effort to develop. 


A hierarchical diagram of needed software functions is shown in Figure 4. 
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2. Desien. The computer equipment available to the project 
consisted or an IBM System 370 complex at PCC. The available terminal 
in Salt Lake City was an IBM Communicating Magnetic Card Selectric Type- 


writer. Available data base management systems at PCC consisted of MARK IV 
and Model 204. 


This latter software is a data base management system develored and mar- 
keted by Computer Corporation cf America, Cambridge, MA. A data structure 
based on multiple indexes, as supported by Model 204, appeared to meet the 


nature of exvected aueries more effectively than one based onea hierarchical 
structure. 


Standard programs were to be developed so that the user at the typewriter 
terminal would only have to specify the parameters of his question in order to 
get an answer. The interpretation of the parameters and subseauent data base 


processing would be accomplished automatically according to the particular 
kind of query. 


During the system design, two additionai features were included. First, 
a capability to validate (detect errors in) the data was provided. The vali- 
dation function would be available upon user request. Error detection was to 
be in terms of valid values for the various data elements. A capability to 
edit (correct) the data was also to be provided. Second, the system was 
designed to respond to requests to extract selected data and record it on disc 
or tape for subsequent use by other programs. Fig. 5 illustrates the interac- 
tive data base system flow chart. 


The system, making use of the facilities of Model 204, possesses the 
advantages and limitations of that software. Non-programmers can easily make 
non-standard queries with some training. Efficient queries, however, can oniy 
be made on those data items which have been preselected. Also, system ie- 
sponse depends on the efficiency of the algorithm and the number of users on 
the systen. 


3. Implementation. A manual log was set up to track the data from the 
time it is received. The log also serves as a repository of validation cri- 
teria and of problems. 


Adding data to the data base is a complex tasks wa oata Structure is cho- 
sen and then the data are loaded into the data base. Loading has been pertor- 
med by PCC, this ability not vet being available at Salt Lake City. The first 
system release contained about 14,000 illness case records from California 
and approximately 100 Tennessee cases. 


Validation directly by Model 204 has not been implemented. The valida- 
tion function is now performed indirectly by the user as a by-product of his 
analysis. 
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Fig. 5. Interactive Data Base. 


System Flow Chart. 
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Model 204 provices fine support for editing. An example is as follows: 
The biostatistician discovers that there are two impossible outliers in a fre- 
quency distribution. A Model 204 request is made to print the records con- 
taining these outliers. The records are inspected and decisions are made as 
to what values should be substituted. The case numbers are used to again 
retrieye the records and to change the values. 


Five standard user requests for statistics information were developed: 


(1) Requests the number of cases in a user-defined set. For example: 
STATE=CA AND YEAR=1972 
provides a count of the number of illness cases which occurred in 
California in 1972 (and were later reported). 


(2} Requests the complete case data for a user-defined set. 
(5) Requests a selected data item. 


(4) Requests the maximum and minimum values of-a data item. For each 
extremum, it performs a binary search for that value which is at the 
end of the distribution. 


(S) Requests a frequency distribution of a data item for a user-defined 
set of cases. The user must supply the starting and ending points 
of the distribution. For this, he may use the previous request to 
find the extrema. He may also choose whether to have empty cells 
printed. : 


Following initial use with the typewriter terminal, installation of a 
DATA 100 remote job entry terminal made possible the development of additional 
capability to access the Model 204 data base. The terminal contains a card 
reader, magnetic tape drive, CRT, and line printer. For those circumstances 
wnere direct interaction between the user and data is not required, use of 
batch mode releases the typewriter terminal for other applications. A set of 
control cards was prepared. Request cards may be keypunched in the same ror- 
mat as if the requests were entered at the typewriter, and added to the control 
card deck. The card deck can then be entered into the card reader and the 1e- 
sponse received on the line printer. 


In order to extract data for analysis by statistical package, two re- 
quests were prepared. One writes data on a disc and the other, on a tape. 


Evaluation of the interactive data base system can be found in a later 
section of this report. 
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1. Requirements. The tape data base System has been designed and is 
being developed as a result of experience with the interactive system. The 
System goal of the tape data base is the production of selected sets of stored 
validated data to be used as input to statistical analysis programs such as 
SPSS*. A biostatistician is the principal system user. 


Requirements include the ability to add data to the data base to identify 
and correct errors, to report the content of the data base, to retrieve selec- 
ted data sets, and to protect against data loss or compromise. 


All data records for a particular source agency must be in the same for- 
mat. Format changes are to be handled by separate processing. Figure 6 pre- 
Sents an overview of the system while Figure 7 shows the hierarchy of principal 
required functions to be performed. 


Administrative requirements on the system include ease of use, One man- 
day maximum effort for addition cf new data, one man-hour maximum effort for 
data retrieval, and early system delivery. 


2. Design. The Data 100/PCC system consists of five IBM Job Control lang- 


uage procedures as illustrated in Fig. 8. The first performs data input and 
editing, as well as index updating and reporting. This shall be referred to as 
the "data preparation" procedure. The second copies a file from PCC to the xe- 
mote terminal. The third and fourth serve as interfaces to the Statistical 


Package for the Social Sciences (SPSS)® and Biomedical Computer Programs (BMD) 2, 10 


respectively. The fifth restores files whose integrity has been comprised. 


The initial detailed design effort was concerned with the data prepara- 
tion procedure. The procedure is composed of five sets of one or more pro- 
grams, Figure 9. 


The first task is to read ar. instruction provided by the user. This 
instruction specifies which of the remaining tasks he wishes to perform. All 
tasks except for one are mutually exclusive. The one exception is a report of 
data base contents which may follow any other task. The other tasks produce 
printed output which require user decisions before continuing. 


The mechanism employed is for the first task to set a completion code 
and then terminate. Later tasks execute conditionally on this code. The 
first task also checks to make certain that the instruction is valid at that 
time. For example, a nonexistent file cannot be released for analysis. Ano- 
ther example is that new data cannot be added until either the previous addi- 
tion is released or is aborted. 


The task of adding data is itself composed of five sets of one or more 


programs, Figure 10. The first transmits data from the remote terminal 
in Salt Lake City to PCC. It consists of a program supplied by DATA 100 Cor- 
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poration in support of the remote terminal equipment. The remaining program 
sets are selected for execution on the basis of condition codes. 


Figure 11 shows the several kinds of tapes in the data base, and the 
flow between them. Not shown is the intertape processing. The apparent con- 
plexity results from the requirements to provide for addition of raw data 
from a new source, raw data from an existing source, for validating and edit- 
ing new data and existing data, to provide protection against loss, and to 
allow transmission to and from PCC and Salt Lake City. Figure 12 presents 
some of the functions used in accomplishing the flow of data between the sev- 
eral kinds of tapes. 


The validation task of data preparation is applied to new data or to 
existing data, Figure 10. Validation detects errors by comparing data ele- 
ment values with a set of specifications that defiue ellcwable values for 
each field in a record. Specifications are defined by the user. Revalida- 
tion of existing data may be reauired if specifications are altered. A flow- 
chart for the validation process is shown in Figure 135, while Figure 14 pre- 
sents the software hierarchy for validation. The validation report lists all 
found errors and is interpreted by the user prior to editing (error correc- 
tion). The communicating file is a machine-readable list of errors that is 
used for subseouent automatic editing, subject to user instructicns. 


The next task of data preparation (Figure 9) is editing. Editing uses 
the machine-readable data set prepared by the validation program to locate 
the errors found by that program. It corrects all erroneous values by auto- 
matically substituting appropriate missing value codes. The automatic correc- 
tion may be overridden by special instructions from the user. 


The data base procedures, Figure 8, other than data preparation, are pre- 
sently designed to be accomplished by JCL and utility programs. 


3. Svstem Implementation and Development (tatus. It is now possible to 
add data, intertace with SPSS and BND, restore compromised data, and maintain 
a log of system contents. The validation capability awaits test and release 
of the final version of the program. Error cerrection based on interpreta- 
tion of the validation report will be accomplished initially via general pur- 
pose edit routines available at PCC. 


Evaluation of the tape data base is found later in this report. 


Statistics Analysis Capability 


The tape data base includes the capability for creating selected sets of 
data for statistical analysis. Ali data for each source agency is maintained 
in a separate data set. In addition to providing all data from an agency, 
there is the capability to provide just the latest (most recently received) 


if such is desired. 
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Read Data 
File Speci- 
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For Each 
Data 
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Read Input Data Record 
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Write Valiaation 
Communicating Report 
File Entry 


Fig. 13. Tape Data Base Validation Program Logic. 
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The requested data set is a machine-readable output of the tape data base. 
It is used as input for the particular analysis program(s) of choice. For 
present purposes, analysis is conducted via standard program packages available 
at PCC. SPSS has the ability to create and maintain internal subfiles. The 
statistician uses this feature to further select data from that provided by 
the tape data base. For example, subziles may be created to allcw year-by- 
year analysis. The statistician then specifies the analysis wanted, i.e., 
frequency, cross tabulation, etc., and the parameters of interest. Computa- 
tion based on the selected data set is performed and the results appear in 
the form of computer printouts. These printouts, usually tabular listings, 


are then interpreted and used to direct further inquiry or for project report- 
ing. 
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SYSTEM EVALUATION 


At present, the National Data Collection System may be considered 
to include: 


- WC agricultural case data collection activity, 

interactive data base, 

tape data base, 

- National Safety Council Farm Accident Survey punched card 
records, and 

5. data analysis and reporting. 


> WN 


Two additional data sources, when and if developed, may also become part 
of the System. They are: 


1. occupationally coded hospital discharge records, and 
2. rural/migrant clinic records. 


The following paragraphs are intended to provide evaluative comment on the 
several System elements. 


WC Agricultural Data Collection Activity 

Receipt of case records from cooperating agencies is essentially 
routine. Following initial contact to determine if such records existed, 
arrangements were made to obtain those dealing with agriculture. The 
arrangements included specifying the particular records to be selected, 
the format for magnetic tape recording if used, and agreement regarding 
payment for data processing. Cost for the records is minimal, currently 
totaling no more than a few hundred dollars annually, plus additional 
amounts if one-time special programming is needed. 


Case records are selected on the basis of those Standard Industrial 
Classification” codes that apply to agriculture. To rrotect confiden- 
tiality, sensitive information, such as employer and employee names, is 
deleted. 


Data is received annually or quarterly, either automatically or in 
response to periodic request. This procedure is not burdensome because of 
the small number of agencies involved. With suitable mailing lists and 
request scheduling, all potential agencies could be handled easily. 


Each case record, whether in punched card or magnetic tape form, 
contains coded information on the particular injury or illness case. 
The completeness and detail varies from state to state, as does the numeri- 
cal coding used to translate the case information to machine usable form. 


193 


There appears to be no reason why the method of collecting available 
agricultural case records could not be used in connection with other in- 
dustries. Depending on the industry of interest, the quantity of data 
requested could be for larger than for agriculture. There are cases where 
the data processing capabilities of a state are such that computer selec- 
tion of records for particular industries is not now available, even 
though the records include the needed coding. 


The shortcomings of agricultural WC case records have been described 
in the FepORe "An Analysis of Worker's Compensation Case Data in Agri- 
culture.'"4! Inciuded are lack of detail in industry and occupation classi- 
fication, absence of exposure information, and coding differences among 
the states. These factois would apply to other industries as well. For 
agriculture, accurate analysis that crosses state boundaries is made 
extremely difficult by coding differences. To some degree, this may also 
be true for industrial records. While the goal of national statistics 
based on WC data is thwarted, the objective of identifying morbidity 
problems where they occur is still viable. 


For agriculture, available WC data give incomplete geographical cover- 
age and are fraught with technical difficulties. Tt is, nevertheless, the 
enly case data source available at present that can provide some routine 
surveillance, perhaps leading to more specific surveys and research. The 
data acquisition cost is minimal, there is a future potential for broader 
coverage, and the activity should be continued. 


Interactive Data Base 


Early in the Program, it was thought that the collection of WC case 
records would be used and analyzed by individuals with a variety of needs 
and skills. One user might want an answer to the question, "'How many 
1972 cases of pesticide poisoning were reported in Ventura County, Cali- 
fornia, for males over 50?" Another user might want a printed list of 
the frequency of occurrence of all illnesses reported in a‘particular 
area for a certain period of time. Assuming this kind of use and likeli- 
hood that answers to questions would prompt immediate new questions, it 
appeared that an interactive computer system using modern data base file 
Management techniques would best provide the needed capability. 


All California disease case records have been entered into the 
Model 204 data base described elsewhere in this report. By means of a 
typewriter computer terminal, a user may obtain answers to a variety of 
questions about the information in the data base. 


Experience has shown that this interactive capability is used only 
sporadically for special purposes. As implemented for this project, the 
Model 204 approach does not have the capability to produce comprehensive 
cross tabulations and other statistical analyses. No further development 
of the interactive approach is planned. The existing Model 204 system, 
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including the California disease data, remains as a technique demonstration 
and the basis for future development if a need is defined. 


Tape Data Base 


The tape data base was developed when it became evident that the inter- 
active analysis system was used rarely. For most applications, batch pro- 
cessing using standard statistical analysis programs is the method of 
choice. In this circumstance, the data need not be stored "on-line" 
using disc memory. To support the batch processing analysis of WC data, 

a tape data base has been developed. All WC case data, as they are re- 
ceived, are entered into this data base that physically consists of mag- 
netic tapes, one or more for each cooperating agency source. At present, 
the tape data base contains approximately 125,000 records. The system 
for creating the tapes and validating the data records is described else- 
where in this report. Selected information may be drawn from the tape 
data base for statistical analysis by special collections of programs 
provided at the computer center. 


The techniques and software developed for the tape data base are 
broad in capability, not being restricted by the content of the data 
records. Data from other sources and studies can be entered, stored, and 
used in the same manner as the WC data. The tape data base system is 
thus a valuable capability that can be applied to other situations, and 
it should continue to be developed. 


National Safety Council Farm Accident Survey Punched Card Records 


Punched card duplicate records of information collected in six states 
participating in the Farm Accident Survey (FAS) have been received. Be- 
cause of the limited resources, no analysis of these records has as yet 
been performed. 


It is planned to conduct a comparative study of statistics cerived 
from California WC data and California FAS data. The objective of the 
study is to test the hypothesis that both sources of information give 
roughly comparable statistical results for data that is in common. If 
the hypothesis is shown to be true, then the particular source to be used 
for a given analysis can be chosen on the basis of other factors: timeli- 
ness, additional information, accessability. If not true, the nature of the 
discrepancies may suggest the need for additional surveys or for specific 
cautions in drawing conclusions from analysis results. 


The entire set of FAS data is in a data base operated by the Council. 
Periodic summary statistics are published, and, in principle, special . 
analysis can be conducted on behalf of Council members or others by spe- 
cial arrangement. The Council has taken the position that it cannot 
release duplicates of the case records to researchers, for the reason 
that the data was collected by cooperating agencies with the understanding 
that such release would not take place. 
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_The Council, a private Organization, is understandably concerned that 
nothing be done to damage the FAS. The survey depends on the voluntary 
cooperation of interviewers and farm families. That relationship may be 
fragile, and could be compromised if participants came to believe that 
federal regulatory action would result from Council activity. These 
considerations apparently led to the Suggestion that FAS data be requested 


eee from participating states, thus perhaps insulating the Council 
itself. 


Because the FAS will eventually cover the entire U. S., and because 
the data itself contains some exposure specifics missing from WC records, 
it seems necessary that safety prograns in agriculture take into account 
the statistical output of FAS. As records become available directly fron 
the states, data analysis could be accomplished if appropriate resources 
were available. Alternatively, negotiations need to be conducted with the 
Council to find ways of accomplishing more effective use of the important 
data in their possession. 


Data Analysis and Reporting 


Analysis activity in connection with the National Data Collection 
System is, at present, almost exclusively statistical in nature. Re- 
sources supporting this analysis include the tape data base, high-speed 
remote computer terminal equipment in Salt Lake City, the Parklawn Con- 
puter Center (PCC) in Rockville, Maryland, and analysis program packages 
such as Statistical Package for the Social Sciences (SPSS) and BMD Bio- 
medical Computer Programs available at PCC. These resources are in 
themselves satisfactory and are essential to the job at hand. 


The nature of analytical results obtained so far &s best represented 
by this report. Evaluation of the analytical process reveals several 
problems. These problems, described below, are considered challenges 
for future action. 


A goal of the National Data Collection System is the early identi- 
fication of existing and emerging problems in agricultural health and 
safety. Factors in problem identification include adequate data on 
injury and illness occurrences, satisfactory demographic population-at-risk 
information suitable for rate calculation, comparative norms for these 
rates, and medical/epidemiological and other occupational health exper- 
tise to assist in guiding the analysis and interpreting the statistics. 

To the extent these factors are not adequately present, expectations 

about the System may be frustrated. Given the limitations of the avail- 
able case data, the key missing factors are population statistics for rate 
calculation, and assigned medical/epidemiological or other occupational 


health skills. 


Elsehwere in this report are some coarse statistics describing 
injury and illness rates. More meaningful rates would express occupation- 
specific ratios of case occurrences to population-at-risk. This degree 


196 


103 WRT 4 « 7 
“i eee Sere: ) te OR 


nerep! Jae) lie 
= 7. ~~ terre 


Beka Pa Gur. ne) 7 
Dias 0. rage 
ar Re ee es mc) 
a 7 ; ys 
i 4 SA, ar 4° i 
Sig 
ay” o molten gies ' 
: tal. hela Sah 
_ 2 — ee : a 


ee 


bias «5 


Cee 


of detail does not exist in a direct sense. A source that directly 

tists the number of dairy farmers, grape pickers, lettuce harvesters, etc. 
has not yet been discovered. In the absence of Specific counts of those in 
well-defined agricultural occupations, some indirect approach is needed 
for estimates of population at risk. Particularly in a state like Cali- 
fornia, there is a plethora of periodic reports that bear on various 
aspects of agriculture. These reports, prepared by state and U. S. 
departments of agriculture, health, industrial relations agencies, and 
others, often contain fragmentary information about the farm labor force. 
Relating these labor statistics from disparate sources to WC case data 
requires a level of effort not now available, and may not prove feasible. 


Another difficulty in acquiring counts of those engaged in particular 
occupational categories can be that of confidentiality. For example, in 
California, there does not séem to be a breakdown of the occupational or 
industrial makeup of those eligible to participate in the WC system. 
(Generally speaking, all employees are eligible in that state.) There is, 
however, another insurance system that contains data that could lead to 
measures of the number of employees in various occupations. The Cali- 
fornia disability insurance system includes the same labor ferce as WC 
except for some minor differences not affecting agriculture. On a quarterly 
basis, each employer reports to the disability insurance agency the number 
of workers employed during each month in that quarter. The Standard In- 
dustrial Code classification is carried to the four-digit level (quite 
detailed), and a magnetic tape is prepared containing records from all 
employers in the state. Included in the records is county identification. 
By Selecting those records with agricultural SIC codes, an important demo- 
graphic resource would be available for statistical research purposes. 

The problem is that the data is collected under a guarantee of confiden- 
tiality similar to that of the U. S. Census. Even with identifying names 
removed, individual records cannot be released. Summary counts at the 
county level: cannot be released when there are three or less employers 
in that area for a particular industry. The agency has some summary . 
statistics for selected counties. Access to the entire data set could be 
valuable. 


The use and evaluation of collected case data requires statistics and 
occupational health skills applied in a creative manner, particularly where 
the data itself is defective in some way. The advice of a hygienist, epi- 
demiologist, occupational health specialist or similar expert is needed to 
select those areas where analytical effort would most effectively be 
directed. The decision to concentrate on a particular disease or hazard 
needs to be made. Under the present Program, only the biostatistical expertise 
is available. To effectively make the best use of the National Data Collec- 
tion System, the Program sponsor should provide appropriate health specialists, 
via contract or Institute staff, to assist in effective use and evaluation 
of the injury and illness case data resources. 


Computer analysis of the data base via SPSS and BMD results in 
voluminous printouts of cross tabulations and other statistical tables. 
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To create a manageable report, it is necessary to select and condense 
these tables. At present, this is a tedious manual task. Selection 
criteria and table preparation for reports can be automated. This 
capability should be developed. ; 


The most useful form of reported results needs to be identified. 


To this end, recipients of analysis reports such as this one are being 
asked for their suggestions. 


To satisfy the contract under which the Program is conducted, 
this annual report must be submitted on 1 March. If the requirement for 
the report were changed to a mid-year date, it would usually be possible 
to include all of the prior year's case data from California, Vermont, 
and perhaps New York in the analysis. If this completeness is deemed 
more useful than the other considerations that. set the March date, it is 
Suggested that 30 June be specified for the annual report. 


Occupationally Coded Hospital Discharge Records 


As a part of the research Program, a health study is to be conducted, 
examining the hospital experience of a rura] agricultural population. The 
goals of the study are: 


1. to compare injury and illness statistics of farm and non- 
farm employees; and 

2. to test the use of occupationally coded hospital discharge 
records for providing such statistics. 


The data collection system to be used for the study is the Professional 
Activity Study (PAS), operated by the Commission on Professional and Hos- 
pital Activities (CPHA), Ann Arbor, Michigan. Nearly 40% of all patient 
discharge records from short-term general hospitals in the United States 
are abstracted on PAS forms and statistically analyzed by CPHA. Tabular 
reports of the analysis are used by member hospitals for medical and 
administrative management purposes. The PAS form has blank data fields 
that can be used for entering information about patient occupation. 


CPHA has agreed to participate in a study involving approximately 
six member hospitals in a carefully selected Minnesota area. In the hos- 
pitals, each patient will be asked to provide occupation and smoking informa- 
tion during his stay. This data will be coded onto the PAS form sent to 
CPHA. Magnetic tapes of selected data from this form will be provided 
quarterly for statistical analysis. About 20,000 records are to 
be included in the one-year study.- 


CPHA has made it clear that their csoperation with this study implies 
no commitment to a broader effort in the future. Occupation information 
routinely taken by hospitals is minimal at best, often missing entirely. 
There is an understandable concern about any addition to the already burden- 
some record keeping and reporting requirements imposed on hospitals by a 
myriad of agencies. It is also understandable that the research potential 
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of adding cccupation data to 14 million patient record abstracts per year 
could be of great value to studies of all industries, not just agriculture. 


The rural health study is to be completed 30 June 1977. 
Rural Migrant Clinical Data 


Various federal programs are aimed at providing improved health care 
delivery in rural settings. Special grants are being used to create, staff, 
and support this goal. The Public Health Service (PHS) is a dominant 
agency in the rield. As required by PHS, reports of the activity of these 
clinics are largely administrative in nature, dealing with items such as 
number of patient encounters, source of funds, and clinician identification. 
Health problem surveillance could make important use of the experience of 
the clinics if meaningful occupation and diagnostic information was added 
to the reports in a standard, machine-compatible form. Additionally, 
Standardized, easily coded physical examination and history forms would 
permit research utilization of information that is now collected but not 
routinely available. 


Because of the nature of the clinic clientele in many areas, much of 
the data that could be made accessible is related to agriculture. It is 
recommended that development and test of standard machine-compatible forms 
for rural clinic use.be accomplished. These forms, upon their adoption, 
could then be supplied by the PHS for use by sponsored clincis. Resulting 
data could be analyzed for occupational safety and health purposes. Unless 
an organized approach such as this is taken, potentially useful surveillance 
and research data will remain lost at the source level. 
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